1.0 



ill 'J 

3 2 

3 t: 



ill" 
1 2.2 

1 2.0 
1.8 



.25 



'■•4' 11.6 



ERIC 



DOCOHEHT EESOME 



BD 133 709 

AOTHOR ' 
TITLE 



INSTITUTION 

SPONS AGENCY 

POB DATE 
CONTRACT 
NOTE. 

EDRS *PRICE 
DESCRIPTORS • 



/ 



CS 003 150 



DeRose# Thomas / 

The Effects of Verbdlly and Pictorially Induced and 
Imposed Strategies on Children's Memory for Text, 
Technical Report No. 39^./ 

Wisconsin Oniv, , Madison/ Research and Development 
Center for Cognitive Learning, 

National Inst, of Education (DHEW) , Washington, 
D.C. _ 
Aug 76 

NE-C-00-3-0065 

178p. ; For related document, see CS 003 149 

'mf-$0.83 HC-$10.03 Plus Postage, 
Grade 5; Intermediate Grades; *Mediation Theory; 
♦Reading Comprehension; *Reading Processes; *Reading 
vResearch; *SuccesS Factors -< 



ABSTRACT ... 

The effects of subject-generated and 
experimenter-provided verbal and pictorial elaboration on memory of 
prose* were investigated' in a samplie of 192 fifth-grade pupilis. Based 
on scores obtained from"^*«-feandardized reading tests, pupils were 
divided into those above, /and those below, grade level. Each child ^ 
read a social studies tei4boolc passage under one experimental 
condition and answered 1U short-anSwer guelstions al)Ottt it. Results 
indicated that for questions base^ on elaborated text^ the only , 
significant effect was foi^ experimenter-provided pictures; for 
questions based on unelaborated parts of the text, there were no 
significant effects. Directions for future research were discussed in 
terms of employing different types ot passages, more disparate groups^ 
of subjects, different forms of elSiboration, and other' dimensions 
related to individual differences. (Author/AA) . " 



* Documents acquired by ERjG^include many informal unpublished 
materials not available from^ 9*1^^1^ sources. ERIC makes every effort 

* -to obtain the best copy, avad^il^le. Nevertheless, items of maxginal 

* reproducibility are^ often encounteaced -and this e^ffects the .quality 

* of the microfiche and hardcopy reprcductipiis ERIC makes |ivailable 

* via the ERIC Document "Reprod^uction Service ! (EDRS) . EDRS is not 

* responsible for the quality of the. qftigi^hl document. Reproductions 

* supplied by EDRS *are the best that can be vmade "f rom the feriginal.* 



*. 



EKLC 



n 



r 



us OIPARTMBNTOF MIALTM. 
EDUCATION a. WCLFARI 
NATIONAL INSTITUTE OF 
EDUCATION 

f THIS DOCUMENT HAS . BEEN REPRO- 
DUCE O' E X AC T L V.' AS RECEIVED FROM 
THE PERSON OR ORGANIZATION ORIGIN. 
ATING JTv POINTS OPVIEW OR -OPINIONS 
STATED DO NOT HtCESSARlLV REPRE- 
*jE.NT Of FICIAL NATIONAL INSTITUTE OF 
• OUCATION POStTlON OR POLICY 



Technical Report No.. 394 

\ 

TH'E EFFECTS OF VERBALLY AND PICTORIALLY INDUCED AND 
IMPOSED STRATEGIES ON CHII>DREN'S MEMORY FOR TE?(T 



by 

Thomas De^RoseN 



■--^ Report '^rom the Project on 
Conditions of School Learning and 
Instructional Strategiei^ 



Joel R. Levin 
Faculty Associate . ' ^ 




Wisconsin Research and Development 
Center* for Cognitive Learning 
The University of Wisconsin 
Madison^ * Wisconsin 

August 1976 



This Technical Report Is a doctoral dissertation reporting research supported by ^ ' 
the Wisconsin Research and Developtaent Center for Cognitive lieamlng. Since: It has 
been approved "ty^^ a University Examining CommlttA^ , it has not been reviewed by the 
Center. It IS published by the Center as a rec x3 f some of the Center <s activities 
and as a service to the student. The bound orlgiiial Is In the^ University ^of 
Wisconsin Memorial Library. ' * ' 

pi^lshed by the Wisconsin ^esekreh-s^ Development Center for Cognitive Learning,, 
supported In. part as a research and development center by funds from the National * 
Institute of Education, Department of Health, Education, a;id Welfare. The opinions 
expressed herein do not necessarily reflect the position or policy of the National' ^ 
Institute of Education ahd no offlclail endorsement by that agency should be Inferred. 

— ^ ^ f 

V Center 'tJontract No. NE-C- 00* 3^0065 




3 




/ 



ii 



^ { 



■WISCONSIN RESEARCH AND DEVEUOPMENT 
CENTER FOR COGNITIVE LEARNING 



MISSION 

The mission of the Wisconsin Rei^earch and Development Center 
for Cognitive Learning is to help learners develop as rapidly 
and effectively as jpossible their potential as human beings 
and as contributing members of society. The R6D Center is 
striving to fulfill this goal by 

• ^ conducting research to discover more about 
how children Icf^m 

• developing improved instructional strategies, 

processes and materials for school administrators, 
i teachers, and jMildren, and 



offering assistance to educators and citizens 
which will-4i^lp tremsfer the outcomes of research 
and d6velopinent into practice 



PROGRAM ■ 

The activities of the Wisconsin R6D Center are organized 
£uro\ind one unifying theme. Individually Guided Education. 



FUNDING ' 

Th^ Wisconsin R6D Center is supported with funds from the 
National Institute of Education; the Bureau of Education for 
the Handicapped, U.S. Office of Education; emd the University 
of Wisconsin. ^ ^ 



\ 



4 



' iii 



AGXNOWLEDGHENTS 



Altfhough the authorship for this document is officially 
acredit^d solely to me, I must emphasize the fact that a great 

deal ojt thought, time, eund energy have been contributed by the 

// 

roembeis of my conmittee. Furthermore,^ their individual contri- 
butidhs extend far behond this manuscript to my graduate career 
in g|^neral. In fac^, my decision to select these individuals 
for /inclusion in my dissertation committee was based on the fact 



tha|b they .have been most responsible fpr my intellectual growth 

I 

, during my stay at the University of Wisconsin. 

Working with Joel Levin for these past four years has been 
greatest fortune. Not only has he helped me develop logic 
Id research skills, but he has instilled in me his intense interest 
^o convey thes'e skills to students. Certainly this is an acconplish* 
int for him — not only to "reach" those stu4wts who have close 
/personal contact with him, but to breach** the stiidents of his. 
students. I know he will always hav^ an effect on me. ^ 

My enco\inters wi*^ the other conntilttee members haver been 
brief, but invaluable. Robert Davidson has served on all of my 
conanittees, and in that capacity has never ceased to challenge 
tne. Tlirou^ this interaction, my thinking and writing have 
become increasingly clearer and sharper. Philip Morse, though 



his critical perception of the classroom situatld^, has incra^ed ^ 



my teaching skills. M. Vere DeVault was the first person at 
Madison to encourage me to develop my writing skills. Steven Yussen 
has, through classroom meetings and informal research discussion, 
provided me with a great deal of exciting knowledge. 

I cannot expect to adequately express my appreciation to 
these five individuals. As they have encouraged me to grow, 
I hope that I can encourage others. Above all else, I vad.ue 
the friendship that has developed between each of these individuals 
and myself. » 

My appreciation is also, extended to Marcia Ledford^jrho not 
only typed, but also proofed and edited the, final draft of this 
manuscript. ' i > ^ 



TABLE OF CONTENTS , 



ACKNOWLEDGMENTS ^ . . . ^ ^ iv 

List OF TABLES • • . . , ix 

LIST OF FIGURES - xi 

ABSTRACT - - , -Xii 

CHAPTER I: INTRODUCTION 1 

CHAPTER II: REVIEW OF THE LITERATURE 11 

El2Q>oration and Paired-Associate Learning . . . » . 14 

Inqposed Verbal and Pi^ctorial Elaboration \ . 14 

Induced Verbal and Pictorial Elaboration . . . • . . . 20 
JVbility Differences ia Paired-Associate Learning \ . . 23 

El2dtx>ratiDn £md Text Con^rekension - . 25 

Subject-Generated Imagery .25 

^stract Verstis Concrete Materials . . . , 28 

Imagery and Children's Prose Learning . ' . 31 

Imagery Training Procedures with Youit^ Children' ... 33 
Why Are/lnstructiona to Image Facilitative . ...... . 35 

Subject-Generated Illustrations 37 

Experimenter-Provided lllustraCXpns 39 

I Reader Differences and Elaboratii^n . . . • • 46 

I Experimenter-Provfded Questions V .... 50 

Drawing in Response to Questions 1 53 

CHAJPTER III: STATEMENT OF THE PROBI^M ' 56 

Conparability of the Elaboration Strategies 57 

Predictions .... K.^-^ ' 

CHAPTER IV: METHOD AND PROCEDURES 63 

Sub^^cts . . . . '. . ^ . . , . ... 63 

Materials ^ 64 

' Procedure 67 

Design 70 

•CHAPTER V: RESUL^^S . ^ *. . . . ^ 74 

Ana^^is of 'Questions Corresponding to 

Elaborated Text' '74 



PAGE 

Analysis of Questions Corresponding 

to Unelaborated Text * ^ . 79 

Summary of Analyses as Related to / 

\ Previous Hypotheses 

CHAPTER VI: DISpJSSION - - 

Additional Research JJsing Textbook ^,^^,,,,1^ 

Passages -and Verbal Elaboration 

Results of the Present Investigation 89 

Supplementary Results 

Difficulty of the Passage - - - ^® 

Implications of this Research 

' Suggestions for future Research 

CHAPTER VII: SUMMARY;^ ^ - - - -108 

Analysis of Elaborated Text Questions .111 
Anal/sife of UnelaboratQd Text Questions 112 

APPENDIX A: TEST MATERIALS 

APPENDIX B: TEST QUESTIONS - • . . -132 

APPENDIX C: INSTRUCTIONS ^. • 

REFERENCES • 



8 



■1 



LIST OF TABLES 



PAGE 



TABLE It Cell Sizes, Mean Percent Correct, and 
Standard Deviations for Each Ability 
/ . Level and Treatment 



76 



TABLE II: Comparisons and Corresponding F-Ratios 
for <2uestiona Pertaining to 
Elaborated Text , 



TABLE III: 



TABLE IV: 



Ceil Sizes, ^^4ean Percent Correct, and 
Standard Deviations for Each Ability 
Level and Treatment 



>jtT€ 



Comparisons and Corresponding F-Ratios 
for Questions Pertaining to - 
Unelaboiated Tekt 



77 



80 



81 



^7 - 




• LIST OF FIGURES . 

I PAGE 

Figure l: Amount of Imposed Elaboration Necessary 
' to Imp^ve Learning Performance as Age 
or Ability Increases 6 

FIGURE .2: Rohwer's (1973), Conception of Prompts 
as Elaboratlve Strategies in 

Paired-Associ^t^ Learning 8 

. FIGURE 3: Matrix of Elaboratlve Strategies 

(From Levin, 1972b) 12 

FIGURJE: 4: Elaboration Strategies Used in 

the E^eii^ment ^ . • - 58 

FIGURE 5: Arrangement of the Data for Each 

Set of Analyses • . . • ' 71 

FIGURE 6: Contrasts Used to CoTaparm>^^fhe ' 

Cells of Figrure 5 . . . . \ * 72 

■ y . 



c ■ 

- 10 . 

xi 



ABSTRACT 



The present study was an attenjpt to e^^end the results of 
research/In whlcli subject-generated and experimenter-provided 
verbal and pictorial eleUboration has been shown to facilitate 
paired-associate learning, as well as inve^igations of the 
differential facilitation due to reader differences of elaboration 
8trateg;^es on memory for text. ^ 

Fifth graders read a social studies textbook passage under 
one of four ^experimental conditions (subject-generated or experi- 

i ^ ■ 

menter-proviifl^, verbal or pictorial, elaboration) or control- 
After data collection, subjects were divided into dbove or below 
average ability readers (based on standardized reading compre- 
hension tests) , The prediction was that below average readers 
%rould benefit most from the eledjorative strategies- -especially 
imposed pictures, v^ere reading demands are reduced — and that 
above average readers mi^t or might not benefit from the experi- v 
mental treatments. 

For the E-Picture condition, a main point of each paragraph 
was illustrated by a line drawing. For the E-Verbal condition, 
sentences were constructied that corresponded to each of the 

11 

xiiilk 



illuatratlona. Each pasHage was prcsionted with one paragraph 
on the left «ld« of a page along with either Ita correaFwnding 
illustration o\ verbal statement, to the right. In the two con- 
ditions in which subjects Were to provide their own elaboration 
(S-?icturo and S-Verbal), either the word PICTURE or SENTENCE 
asspeared on the right side of the i^ge. Fourteen short-answer 
"Wh" questions were generated for ^e passage: seven corresponding 
to elaborated text ^that is, corresl^nding to text that was 
explicitly illustrated), seven corresponding to the remainder 

of the text. ^ , 

•The words SENTENCE or PICTUrtE were cues to the subjects 
respectively either to think of in their own wprds what the 
paragraph was about, ox to get a picture in their mind corres- 
ponding to what the paragraph was about. All subjects were told 
that they would be tested after reading the paragraph and that 
the elaboration woqj^ help them reroefnber the story- Subjects 
were tested individually. » 

B48ed on scores obtained fx^ standardized tests, subjects 
were divided into two groups— above and below grade level- 
^ For responses to both sets pf guestions (thpsA pertaxning 
« tp text which was elaborated, and those "pertaining to text which 
was not elaborated) , plann^d comparisons were performed to deter- 
mine facilitation due to treatments and differential effects 
related to eJaility level. 

Analysis of Elaborated Text Questions: For the maii^effect 
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comparisons between treatments and control, there was only one 
doxxiparlson which was significant — E-Pictures compared t6 'the 
control . . This finding hai^ bee]ri cpij^i^tentlj^^^pport by research; 
not only where passages have b^een specially constructed for the 

/task, but also When paseages^ere taken from textbooks and chil- • 

^ ■* ^ * J, 

dren's stories. 

Ih addition vo the interest in the effe^ctfi due to treatments, 

. . i V 

,it W€is also expected that there wqpld be cui interaction between * 
treatment and ability: The-low ability grotp would benefit more 
from provided illustrations than woul,o the high ^ility group. 
This was not fdund to be the case. In fact, both groups benefited 
from illustrations by about the same amount compared to the Control 

Analysis of Unelaborated ^ext Questions: Of the^ planned 
compaurisons for these questions, none were significant. There 

was no facilitation for text^:o which these questions referred. 

■ i 

PossijDle reasons for failure to obtain facilitation for uj^elabo- - 

-: 

rate'd text were suggested:^ Such facilitation does not occur with • 
1;he particular strategies used in the present ^investigation, 
and/or the difficulty of the passage prevented this finding from 
being observed. 

Directions for future .p^search werqh>4^' ^cussed in terms of 
employing different types of passages, ioore disparate groups of 
subjects, different forms c^f elaboration, and other individual 
differences dimensions. " 
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Chapter I 

^ , , ^ INTRODUCTION ^ s / 

» • » „ » - 

Mfemory for what one reads is facilitated when t^he contents 
of the material to be read are well organized. This orgeulization 
may be inherent, in the text, it may be supplied by adjunct materials, 
or the reader may supply the organization himself. Successful ' 
readers ^are assumed to be capable of 'Spontaneously bringing^ such 
^/^gamizational skills to be sir on the text while less successful 
readers can improve their memory by followinig the instructions 
of a .teacher or an experimenter; they are presumably not skilled 
in spontaneou^; generation of appropriate organizationeJ. strategies 
(Levin, 197^). Improving memory may consist, therefore, iS^ 



either providing materials which are organized in ways that em- 
'phasize in^rtant ideas contained in the text, or instructing 
the reader to adopt some orgemizational strategy. / 

Just what are these organizational skills and how cah they 
be applied to the typical reading situation? As far back sis 1932, 
Bartlett spoke of "orgcinizational schemas" which serve to aid memory. 
Exactly what theae schemas may be has. been the subject of a growing 
body of literature. Various organizationaJ. tech;hiques have* been 
tried and many of them have* been refined to a point where increasing 
control over the relevant variables has been achieved. For example, 
plac!emeht of questions throughout the text which require the reader 




to fiinish 2mswers contained in the teitt have been -'found to 
improve memory considerably (Rothkopf , 1970) , while instruc- 
tions to form images corresponding to sentences in -aypassage 
iikso greatly improve ^rooxy ^LevinV in presk) . 

The id6a of improving memory (for unconnected materials P^^^^iy P ^ 

. / 

through elaboration has be^ discussed at leAgPfii by Hohwer 
(e.g., 1971) who showed that elaborating the material to be 
leairtied (by either modifying the materials ; training subject^- 
to elaborate the materials, or^both) resulted in isaprovedf memory. 
EleUDoration, therefore, includes the manipulation of the/properties 
of learning materials that facilitate memory, and the training 




of mental activities that mcdce for efficient learning. In the - 
area of memory for text, these organizational techniques may be 
cleussified into .thr^e types, namely those that: (a) supply some 
form of advance organization presented before the actual text 
is read; (b) provide organizational strategies to be applied 
during reading; or (c) manipiilate the text itself, rendering 
i^^more conprehensible and memorable.^ 



r 



1 - ^ 
The present discussion has been confined to only those ^ 

techniques which affect storage of the material being learned; * 

that is, ways in which the content of the text is presented to 

the reader,- and: ways in which the reader organizes the content 

of the text in memory. An interest in retrieval aspects (i.e., 

experimenter-provided retrieval cues or strategies which the 

reader may adopt to Retrieve material which has already been 

committed to memory) will not be considered in the present paper. 

15 



The first of these, advance organization (Ausubel, 1963), 
provides the reader with some infomjation about the njain topic" 
of- a passage before the passage is read. By providing this*infor- 

mation, it is assumed that the reader will be better able to 

✓ 

comprehend the meaning of the passage.* This belief is based 
on the constructionist view (Barclay, 1973) that meaningful 
material is processed in relation to information already in the 
knowledge structure of the reader. When the reader encoxinters 
^ th€| passage,' he has a concept or a theme on which to connect the 
main |.deas of the passage. Techniques that provide this advance 
orgcmization include prefamiliarization cues — provi<^ing a theine, 
topic, or title for the p2issage (e.g., Bransford 6 Johnson, 1971); 
Ausubelian advance orgsuiizers — supplying higher level concepts 
on which the passage is based (e.g., Romberg 6 Wilson, 1973); 
and analogy and metaphor — presenting a concrete or familiar exan^le 
to which an cQ^stract or less familiar concept may be related 
(Davidson, in press) . 

The second type of elaboration technicjue includes organi- 
zational strategies performed during the reading of a pa;ssage. 
The use^ of such techniques is intended to inprove memory by 
controlling the processing activitieg^ of the reader (Rothkopf , ^ 
1970). These organizational strategies include: responding to 
questions pertaining to the contents of the t^xt (e.g., Rothkopf 
6 Bisbicos, 1967); drawing pictures or writing verbal summaries 
corresponding to thte text (e.g.. Snowman 6 Cunningham, 1975); i\ =• 
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looking at pict\ires that ofescribe the .contents of thd^ text (e.g.r 
Rohwer Matz, 1975)? and utilizing covert imagery and/or , verbal 
^ Strategies corresponding to the content of the text .(e.g., Anderson 
& Kulhavy, 197^. JJie Sase of these strategies la also b.ased on 
the constructrpAist rociidel in that they req\iire the reader to 
\ con\j^r^hend ^;the jae^teing of the passage in relation to the. associate 

adjunct activities. \ 

The tljtlrd of elaboration technique consists, of manipu- 

J- 

la^on of the text material itself. Such manipulations consist 
of modifying the comprehensibility of the material [for example, 

" ' ) • ^ ^ 

by meUcing it more or* le^s .concrete (e:g.i Andrasik, Liebert. $- 
& Koler, 1974), or altering the syntactical structure (Rohwer, 

J/ 

1966)]. 

Elaboration throu^ the^manipulatic^jp^of materials, and the 
training of learners has been referred to respectively as ^'in^sed". 
and "induced" strategies by Levin (1972b). Ingosed strategies 
xnclude manipulation of the .properties of the learning materials' » 
by the experimenter and may require ^me adjunct material in * 
addition to the passage. A strategy is induce^ in learners, 
in contrast, prior to learning, by instructions supplied by the 
experimenter. With an induced strategic, the learner is riot pro- 
vided with different representatim|i^c^^ particxilar items (as with 
an imposed strategy) but rather with instrvictions to generate his 
own verbal or pictorial elaboration which ixnproves learning. 
The in^xjrtant distinction to keep in mind here is the distinction 
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between subject- generated as opposed to experimenter-provided 

-A 

learning strategies (Levin, 1972b>*^ |:xan^l^s of imposed learning 
^strs^t^egies in prose-learning contexts ^include the/ roauiipulation^ 
of concreteness/cibstractness ^f tlgjfe printed text; 2md supplying 
'adjunct pictures corresponding to th^ text . Exeunples of induced, 
learning strategie^\includer instructing tlife reader to generate 
images or; verbal summaries while re^^iing-^e t^xl^T matertal - The 
present investigation will be concerned with> both imposed strate^es 
(adjunct pictures aixi verbal statements), and induced strategies 
(instructions to image or generate verbal statements) . , 

Not all elaboration strategies fit nicely into these dichoto-' 
mous groupings, however-/ For instance, subject-generated drawings p. 
corresponding to a pe(ssage are induce^, in that the reader generates 

. ^ / "W ^ I - . • - . 

responses whicl^^^cilitate retention of tjte text, while at the 
same time, the /product of the svibject 's jresponse— th^ picture — 
imposes on the| reader a concrete pictorial representation of the 
text- ' While/not experimenter-provided, the pictorial representation - 
is a ^iffefent external representation of the passage. 

It may, in fact, be profitable to hypothesize that different 
elaboratic^n techniques fdll somewhere ' along a continuum as in 



Figure i. ^At young ages or low levels of ability^, it might be 




expe$:^^j^{^^^ greater eunounts of imposed elaboration are necessary 
to improve l^ijfn^.n^ perfontwmcTte - As age or ability increases, 
however, the amount of imposed elaboration needed decreases - 
This shift in strategies continues to a point where subjects are 



/ 



able to benefit even, from pure induced elaboration (Gtittmann, 1976)^ 
VFor instance, in a prose context experiinenter-proviVled pictures 
corres^nding to the text contents would be an exeunple of a maximall^ 

i 

imposed elaboration, instructions to image .would be a maximally f 

/ = . "' 

induced elaboration, amd instructions to draw would' fall some-< 

t 

where in between these two extrejoes. 
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AMOUNT OF IMPOSED ELABORATION NECESSARY TO IMPROVE 
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S It should be noted here that Rohwer 's (1973) discussion of I 

"•V 

>p jong)t.. vxth reference to elaboration in paired-a^ssociate learning 
•r'^d the model tinderlying the continuum depicted in Figure 1, are ' 
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both based 4^ the assun^tion that the amoxint of imposed elabork- ^ 
tion ( prompt in Rohwer's terminology)* necessary to achi&ve 
facilitation decreased wit^ age or ability- Of course, it must 
^e pointed out that the except, of elaboration as used by the 
present author oiffers considerably from the way it i^tised by ^ 
Rohwer. Specifically # in the present investigation, elaboration 
refers to strategies which are either used or^enera1:ed by the , 
reader When reading a jpassage. Rphwer, however, views elaboration 
as a procedl ^^itilrt^ ^^ orgcuil^in which is activated by external 
"prompts." According to this'^xtreme view, the^ocess per se 
does not change as a function of age or cQDility. Ratl>er, the 
probability of activating it (as^a result of the explicitness 
of the prompts provided) is what changes. a* 

Pron5)ts, which are intended to activate elaboration, vary 
^ throiiph a series of five stages from maocimally explicit pronqpts 
in which the subject witnesses interaction between the a^t\ial ^ 
referents of the items, to cintagonistic pron^ts in which the 
subject is required to repeat the noxin pairs as mamy tim^s as 
possible so as to preclude facilitative elaboration. This model 
is presented in Figure 2. As seen in the illustration, prompts 
consist o^: (a) maximally e:q>licit pronpts — defined adDove; 
(b) augmented explicit prompts — items au:e presented in the context 
of a sentence or illnastratio^ provided by the experimenter; 
(c^ e^xplicit prompts — the subject is directed to create for the 
two items a "referential event" such as a sentence or^y.ct:ure 
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.which presents ^e, items in an interaction; (d) onlniinally exp]liciT 
prompts— -the subject is told merely to learn tl^e material for 
subsequent retest; and (e) wtagonlstic prompts — defined above. 



FIGURE 2 



ROHWER'S (1973) CONCEPTION OP PROMPTS AS 
ELABORATIVB' STRATEGIES IN PAIRED-ASSOCIATE LEARNING 



-degree of promptr 



I^ARNl 



maximally augmehted ^ eaqplicit minimally r 2mfugbnist'ic 

explicit explicit . (s generates eacplicit (rote) repetition ^ 

(S observes (E provides \ sentence . or (control) of each noun 
i^nteraction) sentence or - picture) patr) 
picture) 

The distinction^ between manipulation of materials and training 
of prose^earners h2LS.also been discussed at length by Prase (1972) 
and by Rothkopf (1970) . The major contentfon by Rothkopf is that 
what is learned by the reader depends largely on the rea^pr's 
activities, not the manipulation of materials. The^e activities 
are referred to as "mathemagenics" — the stxjdent's activities that 
are relevant to the^chievement of specifd||d instructional 
objectives. y \ 

A substantial body of research has been conducted in the 
area of pictures as. adjunct aids, and instructiqg^ to form images- 
' corresponding to what is being read. A separate body of "research 
has been concerned with investigations into the faciiitative effects 
of Verbal strategies (these studies will be summarized in the next 
chapter) . However, there have been few attempts to compare the ef- 
fects of verbal and pictorial-* strategies in pyose-leaming situations. 
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^Although both types of techniques have been shown to be •acilita- 
(^^^t4A(e, they may be ^^ffer^ntially so for diff^^nt types of '.materials 
(Franks & Bransford/ 1974) or different learner types (Levin, 1973). 
Lesgold, Curtis, DeGood, Gplinkoff , McCormick, and Shimron j(1975) 
hkve s^cjgested that both verbal and pictorial strategies are ^ 
^/probably equally facilitative, and tWat what is inqportant xn ^ 
comprehension is the degree bf elcdxDration applied by t;he reader 



to the text material. t rt seems worth^ite, however, to cx>inp€u:c 
verbal and pictorial strategies in a systematic investigation 
Jto determine their relatsive facilitation. 

r • ^ , 

V The present^^tudy is concerned with determining the effective- 
ness of certain eleiboration strategies when con^ared to single 
instructions to reraenib^ text material. Fifth graders were 
instructed to read a passage r aiid according to experimental con- 
dition, either to read the -passage cuid generate images or verbal ^ 
summaries relating to the passage conten/t; or to r^ad the passage 



while attending to ad j\inct pictorial on verb|P elaboration o§ 
the passage. Based on the model^ underlying FigUres 1 and 2, 
it was expected that readers of low ability would benefit more 
from the elaQx>ration strategies than would the high cibility ^ 
readers. Furthermore, low adDility readers wou^d benefit more 
from the imposed adjunct illustrations and ^rbal summaries than 
they would from the induced strategies in which they were rec[uired 
to generate their own images or verbal summaries . ' This prediction 
is also based on the models underlying Figures 1 and 2 which 
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a3suine that more Imposed elaboration (Figure 1) or more explicit 
prompts (Figure 2) are necessary to facilitate performance for 
readers of low ability. ^ 

Not ail of the Information contained In the t^xt-was presented 
in the illustrations/verbal summaries. The preterit study was 
. designed to take advemtageVbf this: The posttest questions were 
constructed so that hklf of them we^e beised^on Information that 
^ was also presented In tAe lllustratlons/vexbal sknmai^les; and 
half were based on Information that ^^peared only» In the text. 
In this way. It was possible to determine If adjunct materials 

would facilitate not only memorysfor information highlighted Xn 

( . 

the adjunc^ materials, but also related information ^ich appeared 
only in the text. The studies that have been conducted to test 
this hypothesis will be discussed later in this paper. 

f ■ . 




V ^ ' 11 

, V 

^ Chapter II ^ \ 



lEW OF THE LITERATUPE r 

A model of text comprehension emerges in which comprehension 
is improved by elaboration 'of the passage. As stated previously, 
th^s el^^^ation may be ingxDsed on the reader by providing some 
adjunct aids which make the text more comprehensible, or induced 
in the reader by instructions to adopt som^ facilitative strategy. 
Furthermore, these elaborative strategies may be either pictorial 
' or verbal. -Pictorial elaboration consists of providing adjunct 
^:^ctures which relate to, the text (imposed), asking the subject 
to draw illus^ations of what he is reading (this strategy falls 
somewhere al.ong the continuum between induced and imposed) or 
instrufcting .tthe reader^o generate images corresponding to the 
text (induced). Verbal elaboration consists of providing verbal 
sunmiary statements corresponding to sections of the text (imposed), 
requesting the reader to respond to specific questions pertaining ' 
to the text (also somewhere along the continuum between induced 
and imposed), or instructing the subject covertly to summarize 
or paraphy^se each paragraph (incjpced) . If the subject is instructed 
overtly to summarize or paraphrase the text, then the elaboration 
^ again falls ^long the continutam between induced and imposed because 
the ptoduct of the elaboration is available to the sub:^ct (similar 
to when the subject generates his own- illustrations). 
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' Keeping in^iia)\d that there has thus far been little ox^o 



prose-learning ^r^^^rch cx>nducted with purely induced verbal 
elaboration, one can visualize an idealized 2 by 2 matrix of 

elabprative strategies' a^ in Figure 3 (see Levin, 1972b, who 

f * ' " ( ' • . ^ . 

%^ developed the matrix for 'cataloging paired-eissociate learning 

A * • * ( 

-phenomena). The situation i3 ^not dichotolnous as the figure 
suggests; it must be remembered that some elaboration falls 
somewhere between Induced and imposed (for both pictorial and 
verbal alike). Befor^ proceeding to a consifleration of: (a) the 
prose research that corresponds ta each of the four cells; and 
Cb) conqpeurisons between the relative facilitative effects aissocia- 

. ted with each cell, the paired-associate learning research which 
has been the basis for much of the reading jTeseeurch to.be reported 
in this paper will be reviewed. , - > 

FIGURE 3 ' 

# MATRIX OF EIABORATIVE STRATEGIES 
^ (From Levin, 1972b) 

Type of Strategy 



Induced 



Imposed 



4J Pictorial 
u 



M 

o 



Verbal 
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ThQ paired-cissociate learning task is a research paradigm 
which has been used extensively to investigate basic learning 
processes.. It is derived from the assumption that learning 
^ consists of a pairing between two initially unrelated entities 
(for example^when a child first maJces the connection between 
an object and its corresponding verbal symbol). We may further^ 
assximc that more -coir^^lex learning is bets ed on the same process — 
* constructing a relationship between two previously unrelated 
entities. If this is in fact the way learning occurs, then the 
'paired-associate learning task provides an opportunity ^to observe 
and manipulate th^^\jprocess i^n a controlled laboratory environment. 
The extensive t^se^rmL into paired-associate learning has 



13 




uncovered a set of consaj^h^ly demonstrated variables that deter- 
mine the degree of succeJl^I^l^ea^ing when the material to be 
learned consists of isolated pairs of unrelated items. A logical 
next step i§ to extend these findings t© jmclude investigations 
of the same variadDles when the material to be learned is meaning- 
fully connected, such as text. As will be seen, the leap is 
sometimes greater than amticipated bedause of the increased number 
of dimensions that must be considered when the researcher deals 
with meaningful text. 

Because of previously demonstrated corriespondence between ' 
findings in the areas of paired- cissociate learning and memory 
for text, the relevant literature in both areas will be presented, 
Beginning with the former^. It will be seen that this body of 
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paired-associate learning research investigates the elaborative 
Elaboration and Paired-Associate Learning 

£ 

Imposed Verbal and Pictorial Elaboration 

Typically, elaboration techniques in paired-associate research 
involve providin^gpome form of interaction between the paired items ."^ 
Pictorially, this interaction involves some xqeaningful oomblnatioaA 
of the two items ( * or example, given the ^>aired nouns, FOOT-SUN, 
the subject might be presented with a picture of the foot stepping 
on the sun) . Verbally f this interaction consists of a sentence 
or phrase which describes ^the interaction between items (e.g., 
"The foot steps on the sun."). Uplike the prose learning research, 
the stimuli can be pictorial as well as verbal. That is, in some 
investigations the subject j^s presented only pictures without 
any verbal labels. In add^ion, many of these investigations 
have been developmental, focusing pn children from kindergarten 
through sixth grade. 

^ For €rx£unple, a series of studies has been conducted to oon^are 
the relative ef fecriveness of imposed visvial, verbal and coxnbined 
visual and verbal el a]t)0 ration in paired-associate learning. 
Rohwer, Lynch, Su2tuki, and Levin (1967) presented picture p2d.rs 
to children in first, third and sixth grades to detezmine the effects 
of verbal and visual eleUtx>ration. Pictures presented eitha||||||piM|h|t 
by side, combined in some interaction, or involved in animated 



action' were verbally elaborated using either conjxinctions (control), 
prepositions, or verbs (which corresponded to th^ visually depicted 
action) - * The authors found that facilitation occurred with either 
sentence descriptions or pictorial presentations of relationships 
between the two objects- There was no increased facilitation 
^ when both modes were elaborated compared to facilitation with 
either mode alone. 

t 

These findings were extended by Rohwer, Lynch, Levin, and 
Suziiki (1968) to a conqparison between children from schools with 
high standardized test scores arid children from schools with low 
standardized test scores. Experi||||^ntal conditions included side 
by side versus action involvement of picture pdirs, and verbaLL 
accon^animent of the pictxires' ve^al labels either ^parately, 
* or combined in phrase's or sentences. No dif ferienc^»m4.n relative 
<ri^cllitation was found between high atnd low school strata clhildren, 
2uid the results supported the findings of Rohwer et al. (1967): 
n^onely, that action was better th£Ui sti*3^ presentation, and sentence 
elaboration was better them namirig. < ^ 

A study was conducted by Davidson and Adams (1970).. in which 
second graders' paired-siSsociate recognition was measxired for 
picture pairs which were verbally or pictori20.1y elaborated. 
T^e paired pictures were either side by side or joined in an 
interaction (visual elaboration). Verbal elaboration cons is1:e<l 
of either prepositional ("the rope around the jar") or conjiinctive 
phrases ("the rope and the jeu:").' Visuad. and verbal modes were 
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crossed with interaction and no interaction to form four experi- 
mental conditions. Analysis of the data revealed that average 
performance in the three mediated conditions was better than in 
the nonmediated. condition. Furthermore, prepositional joining 
of aide, by side pictures facilitated learning more than joined 
pictures without acconjpanying prepositional phrase. Similar 
investigations (e.g., Reese, 1965; and Milgram, 1967) have dis- 
covered con5)arable results. One of these studies b^Milgram will . 
be reviewed below and a discussion" of the hypothesized superiority 
of verbal over pictorial elaboration will be presented. 

Milgram (1967) tested a hypothesis proposed by Bruner (1964) , 
namely that with increasing age children shift from a predominantly 
iconic mode of representation to a symbolic one. This transition 
is supposed ,to occur at about age six after which there exists an 
increasing importance of verbal over pictorial modes of processing. 
•K) test this, children agid 4, 7, and 9 were presented with pairs 
of pictured which were either side by side (control) or combined 
, in an interaction. Subjects presented with conbined pictures 
were instructed either to trace around the outline of the pair 
(visual) or to repeat sentences corresponding to the depicted 
interaction (verbal). Control subjects were instructed to trace 
imaginary circles around each item (side by side). Tracing in 
the control and visual conditions was to guarantee that subjects 
were attending to the stimuli. 

Milgram found that for seven and nine year olds, both 
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experimental crondltlons were better than the control. While for. 
the foixr year olds, the verJ^al condition was l^etter than the 
control, whereas the visual condition wets not. The data suggested 
to the author that the verbal mode is facilltatlve across thje age 
span in question, while visual facilitation cjlevelops over this 
period. These results which are contrary to predictions based 
'on Bruner's hypothesis are ddnsistent with Bower's (1969) suggestion 
that pictures have an implicit gramni2u: simllau: to the laws of 
Gestalt perception. ' Yoxing children do not benefit from visual 
interactions because they must deduce the iinplicit connective 
which joins them, which is not the case when they are given a 
sentence which explicitly s'^a±es the connective (i.e., a verb) 
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Elkind (1969) has discussed a series of studies %^ich 
demonstrate. that there is a developmental progression from figura- 
tive to thematic perception: young children merely enumerate 
the individual elements of an interactive scene, children of six 
years begin to describe the interactions; and by eleven they 
accurately \inite the elements into a complete theme. However, 
Horowitz, Lampel, and Takemishi (1969) contend that the stage 
of transition to thematic perception occurs a^* about four yeeurd 
of age; while Jones (1973) Mfers evidence that this occxirs at 
about age two^. VHiether this/ discrepancy is a function of par*- 
ticular siibject characteristics or task demamds^, or even of 
generational differences remains to be settled. Reese (1974) 
offers data suggesting that such findings may be a function of 
a "Sesame Street:" effect. Based on the reanalysis of data collected 
before and after the appearance on television 9f ^that program 
(November 1969), he found that very youing children benefited 
more from elaboration (of pictorial materials presented in a 
paired-associate task) after November 1969 than before. This 
improved performemce ,may reflect a one to two yeair acceleration 
in cognitive ability. 
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The hypothesis that two modes of presentation should yield 
better performance than a single mode has also been tested by 
Odom and Nesbitt (1974) . Children in kindergarten and fifth 
gradQ werfe pil^sented stjimulus pairs in one of two modes (verbal 
or pictorial) which \jere presented either in interaction or not. 
The e3Q>erimental conditions were suph that the children experienced 
either verbal and pictorial i^tera<ction combined, pictorial or 
verbal interaction singly; or Either pictorial or verbal inter- 
action. When no interaction was presented, the objects were 
pictprially presented side by dide, and the verbal labels were 
presented in separate sentences appeeuring side by side. In all 
conditions, both verbal and pictorial stimuli were simultaneously 
presented. 

The results indicated that there was no interaction between 
age and mode of elaboration; both age groups benefited similarly 
from the two modes of elaboration compared to the control. 
However, as predicted, the condition in which subjects were 
presented both visual and verbal elaboration, performance was 
better than when only one mode of elaboration was presented - 
(visual or verbal). The authors interpreted these results as 
supporting the dual-coding model proposed by JPaivio (197i) and 
othefs- That is, stimuli which ^ire processed throi^h two modes 
will lead to better retention than when processed in only one mode. 

There is no obvious reeison why Odom and Nesbitt found two-mode 
facilitation to be better than one-mode, while previous research 



by Rohwer and associates r and Davidson and Adams found comparable 
facilitation between two 'modes and one mode. The Davidson and 
Adams study measured recognition cmd obtained results similar 
to those of JRphwer who measured recall r just as did Odom and 
Nesbitt. There appears to be no ceiling effect in the Davidson 
and Adams or in the Fohwer investigations. The only obvious 
difference between these studies exists in the materials — Odom 
and Nesbitt presented their non-relation2d, words in separate 
sentences' (e.g.. The foot was large The s\in w^Jbright) while 
Davidson and Adams, amd Rohwer et al . presented these words joined" 
by a conjunction ih one phrase (e.g., the rope and the jar). 
Why these different stimuli should lead to different results is 
not clear. Possibly, the sepsurate sentences may draw the sub- 
ject 's attention more to the separate objects, thereby depressing ^ 
the interaction effect. It would )ye informative *to compare both 
stimiili in one experiment. " 

The investigations presented in this section offer an incon- 
sistent pictiire of the relative effectiveness of pictorial and ^ 
verbal in^x^sed elaboration techniques. Thie evidence strongly 
suggests that there is^ a developmental shift towsurd the ability 
to "read" pictorial elaboration, but the age at which this occurs 
is not clear ^d may be a function of the task characteristics. 
The review does demonstrate that either pictorial or verbal 
elaboration is facilitative in children's paired*associate learning, 
and that elaboration in either mode (verbal or pictorial) is 
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generally sufficieni: (with the e|^c^ption of the findings of Odom ^ 
and Nesbitt) to reach the threshold of improved performance. 
Any further elaboration (i.e^r in both modes) does not have an 
increased effect* 

Induced Verbal and Pictorial Elaboration ^ 

The paired*associate studies thus far discussed have Imposed 
upon the learner the elaboration which facilitated learning. 
This facilitation consists of presenting either the stimulus 
pictures in some combined interaction and/or a sentence along 
with the picture which describes an interaction between the 
depicted objects. The studies which follow induce the learner 
to create his own elaboration for the stimulus pair. That is, 
the subject is typically instructed to construct a "picture in 
his head" or a sentence which combines the stimuli in some meaning* 
ful interaction. After these studies a^ discussed, a study will 
be presented which compares the effects of both induced and 
. in^sed elcdDoration. 

One such study by Levin, Davidson, Wolff, and Citron (1973) 
conpared the effects of induced imagery and sentence elaboration 
on the recognition and recall of picture and word paired atssociates. 
Second and fifth graders were instructed to make up a picture 
' and/or a sentence in their heads of the two paired items doing 

something together. Compaured to a control group left to their 
own devices r>^l three experimental conditions performed significantly ^ 
better, with no differences euoong exp^i^^^ntal conditions. 
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For all cx)ndltlons and both grades, pictures ilere rSR^tiibered 



better than words. This fljpidlng was tempered for the se<x>nd 
graders by an Interacti^; the sentence strategy was descrip- 
tively the poorest condition for word^ but the best strategy 
for pictures. Post hoc ^malysi^ confirmed this ^versal of 
the sentence stx^egy re^tiv6 to the other two strategies. 

I / - - ■ ■ \ 

This interaction , was not present at the fifth-grade level. 
This finding is consistent with the findings of previous research 
with pictures as ^imuli ||^ch hau3 demonstrated that the ability 
to benefit from verbal \(sentence) elaboration develops before 
the edjility to befi^fit txwx pictorial elaboration. Why this 
same developmental trencffdoes not appeeu: vhen the stimuli are 
words has not yet b»e^n ed. As in the Davidson amd Adams 

(1970) and the ^tH^r et aL. (1968) imposed (jllaboration studies. 



C combination of both p^fctorial and verbea elaboration did not 
d performance super^r^o th at obtained from single-mode 
elaboration; a^'in supporting the hypothesis that a certed-n 
threshold amotj^t is sufficient to facilitate 

performance aftez" which increased amounts have no effect. 

Levin (1972b) rSports data collected on sixth graders who 
were, presented with one of three types of stimiali in a paired- 
^sociate learning taisk: words, pictorial representation of the 
words, £md sentences which contained the words, under imagery or 
regular instructions. This procedixre consists of a combination 
of inqposed verbal eliiboration (sentences) with induced pictorial 
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elaboration (instructions to image). 0^ particular in^^Jjil^t 
to the present investigation is the finding that imagery inf truc- 
tions with sentences increased performance over sentences alone. 
Similarly, Levin , caiatala, Guttmann, Subkoviak, McCabe, and Bender 
(in press) foun^ that children's learning of information in 
discrete sentences was facilitated by imagery instructions. 

Finally in this review of elaboration in paired-associate 
learning, a study which most closely parallels the present study, 
was conducted by Kerst eund Levin (1973) in which comparisons 
were made, between verbal and pictorial in^sed and induced strate-* 
gies on pairedTassociate lea^ming of .pictures by foj^rth €md fifth 
graders. Each experimental condition was signif icemtly different 
from control, though not from one emother. The authors did notice, 
however, that the variance of the two induced strategies (pictorial- 

and verbal) was considerably ^eater them the two imposed strategies. 

A'* 

This was interpreted in *terms of greater individual differences 
in subjects' ability to generate their own elaboration than to use 
an experimenter-prbvided one. The purpose of the present prose- 
learning study closely corresponds to that of Kerst and Levin 
(1973). In addition, ability differences which were suggested 
by the Kerst and Levin data were considered; emd in particular, 
in interaction with the vaurious elaboration conditions. Following 
a discussion of ability differences in paired-associate learning, 
a review of research on elaboration in reading will be presented. 
At that pQint, ability differences in reading tasks will be considered. 



Abil ity Differences in Paired-Associate Learning 

A substantial body of paired-associate learning research has 
been concerned with the differential facilitation of elaboration 
for subjects of high and low ability. Recall that Rohwer et al. 

(1967) found no differences in ability to benefit from imposed 
verbal and pictorial elaboration for children with either high 
or low standard achievement test scores. In a study by Cooper 

(1968) , fourth grade children were separated into good and poor 
readers based on a standard reading kchievement test, and instructed 
to make up interaction sentences for picture pairs, or simply 

learn which pictures went together. There was no difference in^— ^ 
trials to criterion between good and poor readers _in the mediation _ 
conditioh (1.62 vs. 1.12 respectively), while there was a signifi- 
cant difference in the non-mediation condition (6.75 v6. 11.62). 
Further^re, when asked whether or not they used mediation, good 
readers in the non-mediation condition reported significantly more 

spontaneous /mediation than the poor readers. 

/ ft 
Similar research (Davidson, 1964; Rohwer, Ammon, Suzuki, 

& Levin, 1971; Rohwer & Bean, 1973; Semler & Iscoe, 1963; Stevenson, 
Friedericks, & Simpson, 1970) has arrived at the sane conclusion: 
Both hi^h and low ability groups benefit from elaboration; elabora- 
tion brings the low ability group up to at least the level of 
performance of the high ability group when left to their own 
devicesLjsee the discussion of ordinal aptitude-by-treatment 
interaction^ by Levin, in press). 
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Pohwer (1970) states that children who perform well on paired- 
associate learning tasks engage in a transformation of the stimuli* 
Furthermore r proficient learners will generate some form of elabo-* 
rative conceptual activity to achieve mastery no matter what the 
task may be. High ability (reading achievemsnt, IQ# etc.) children 
have learned to elaborate materials to-be-learned while low ability 
childr^fen have not. When provided with a suitable strategy, low 
eibility children begin to demonstrate performance similar to high 
ability children. This finding will also be discussed l^er on 
in this review when high emd^low ability children are comj^ared 
on reading performance. 

The paired-associate leaning research presented here has 
investigated the effect of facilitating memory for picture and 
word pairs using verbal and pictorial modes of induced and imposed 
elaboration. The results indicate that all strategies are signifi- 
cantly facilitative for the child. However, verbal elaboration 
seems to occur before pictotial elaboration. Elaboration in one 
mode, verbal or pictorial, is sufficient to facilitate memory; 
two modes do not noticeaUDly enhance performance above this level. 
Because older and high ability children appear spontaneously to 
engage in elaboration of to-be-learned materials, while younger 
or low ability children do not, under elaboration conditions the 
latter children have often been found to benefit the most from 
elaboration li^hniqiies being up to at least the level of perfozmance 




of the fojHMt children left to their own devices. 
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piabora^ion and Text Comprehension 

Ojust as elaboration has been used in paired-associate learning 

• • \ 

research,' similar techni^es have been extended to investigations 

\ • ' \ 

] of comprehension and memory for textual material- Both verbal and 
pictorial modes have been extensively manipulated in prose learning 
research. However, up until quite recently, only pictorial ela- 
boration techniques have been extended from paired-associate 
T^aradigms. Only a few reading studies have investigated verbal 
strategies which are con^arable to strategies used in paired- 
associate learning. A substantial body of^ verbal elaboration 
research has grown out of the use of questions placed throughout 
the text. This review will first consider the pictorial strategies 
and then the verbal strategies. ^ 

Basically, three methods of pictorial elaboration have been 
employed: (1) subjecf^generated imagery, (2) subject-generated 
illustrations, ^md (3) experimenter-provided illustrations. 
These three methods represent the extreme cases of induced and 
imposed elaboration (1 2md 3 respectively) , as well as a^strategy 
which falls somehwere along the continuum between these extremes (2) . 

Subject-Generated Imagery 

Ins^lllj^tions to image have repeatedly been shown to be a 
facilitative learning strategy for processing textual materials.. 
Typically, the subject is instructed to read or listen to part of 
a passage and then pause and form am image corresponding to what 
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he has read or heard. The unit of text for which the subject 
is instructed to image varies from the sentence (e.g.. Levin, 
1973; Levin, Divine-Hawkins, ICerst, & Guttmann, 1974) to the ^ 
paragraph (e.g., Lesgold, Curtis, etal., 1975; Pressley, in 
press). ^ Basically, the subject is instructed to make up '*roental 
pictures'* correspondi|/g to what is going on in the text. That 
imagery may be a gooci comprehension strategy was suggested by 
Anderson and Kulhavy (1972), and by An^rson and Hidde (1971). 
After obtaining nonsignificant results between two groups of 
adult subjects, one instructed to image to a passage and the other 

C- ■ • 

not given imagery instructional Anderson and Kulhavy (1972) 
questioned the subjects and foxind that half of the control subjects 
reported spontaneously imaging to the contents of the text as part 
of their normal con^rehehsioh strategy, while half of the experi- 
mental group did not image even though 'instructed to do so* 
A post hoc reemalysis of the data con^aring those subjects who 
reported imaging with those who reported not imaging yielded 
results demonstrating the effectiveness of imagery as a con^re- 
hension strategy. Althou^ the results are based on a post hoc 
analysis, the data suggest that some conscious mental processing 



The . in^rtance of the size of this unit heis been considered 
by Guttmann (1976). He 'suggests that by segmenting a passage 
into units which are^to be organized by a unifying image, the 
reader is cued to what contents he should be conibining in memory. 
As the size of this unit increeises to paragraph length, it is 
necessary for the reader to combine more information in memory, 
whereas when the unit is the sentence, less information must 
be combined* 
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activity is being employed by readers with superior comprehension. 
Hie results also suggest that mature readers have established 
reading behaviors which are not easily modifiable by experimental 
instructions. 

In a styuJy^hat sought to avoid the estaJDlished reading habits 

of adults r Kulhavy and Swenson (1974) tested the effect of imagery 

on text learning with fifth- and sixth-grade subjects. They reasoned 
•» 

that imagery instructions should increase semantic processing, 
and since the meaning of text is recalled better over time than 
its rote form, memory for meaning (as reflected by answers to 
paraphrase questions) should become more pronounced over timer 
when learning is accompanied by imagery. The results of thelhtudy 
av^ported this interpretation: Imagery instructions increased 
n^mory of the passage, especially its meaning over time. 

A series of experiments will be discussed here because they 
are the only ones of their kind in the literattire thus far. 
They are relevant to this section and also to following sections 
on experimenter-provided and subject-generate4 illustrations. 
However, they should be viewed with great caution because of the 
lack of reporting of relevant information^ apparent inappropriate 
control of extrameous variaJsles, and the possible inaccurate 
analysis of data. 

The first of these studies by Gibbons and Boutwell (1972). 
was ain attempt to go beyond the imagery research which used passages 
specially constructed for the situation (resembling paired-associate 
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verbal elaboration) to passages typical of what might be contained 
in textbooks. The 2500-word passage was taken from a history 
textbook. The authors did not specify the age of the sxjbjects, 
but it is. assumed that they were college age. Compared to a 
control group instructed to read only, there was no facilitation 
due to instructions to image. * 

A subsequent study by Rasco, Tennyson, and Boutwell (1975), 
also with college age subjects, found a small nbnsignificant 
effect due to imagery instructions (although the authors reported 
it to be significant) . UtiB samp ^itxady^with highschool seniors 
yielded no differences between the imagery condition amd control. 
Apparently, the differences foxind with specialty constructed 
passages (containing k story line) may jiot , exist when the passage 
is of the textbook variety. 6r, the lack of effect might be due 
to inability of mature readers to comply witii instructions as 
was suggested by Anderson and Kulhavy (1972). What should have 
been done here was to use yoxinger siabjects with the same, instruc- 




l^^ns. ^tasco, Tennyson, and Boutwell did conduct a study with 



fourth and fifth graders, but^they substituted instructions to 
draw for instructions to image. "^-^ 

Abstract \6ersu3 Concrete Mate<:ials 

Becemde imagery is assumed to produce mental pictorial 
representations oTfywhat is to be learned, it ml^t be assumed 
that stimuli which afe very concrete are also more Imagible. 
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In fact, according to the results of ^research 1::^ Paivio and his 
associates (e.g., Begg & Paivio, 1969), comprehension of concrete 
text materials (i.e., those including descriptions of concrete 
referents and events) should benefit most from imagery instruc- 
tions. TO test this, Andrasik et al. (1974) first segmented a 
passage into phrase units which were psychologically meaningful; 
then they obtained subjective ease-of- imagery ratings; and, finally, 
they- presented the peissage to adult subjects who were tested either 
in an immediate or a delayed condition. High imagery phratses ^ 
were found »to be best remembered in immediate testing and over 

X 

time. There was a* slight nonsignificant superiority of recognition 
for high imagery pflrases. These findings led the authors to conclude 
that high imagery phrases were being coded as npnverbaU. spatiail 
units while cd>stract phrases were coded in ineroory as verbal seq[uential 
strings or much less distinctive images. However, recalL that 
Johnson, Btansford, Nyberg, and Cleary (1972) have found that 
abstract sentences are more difficult to comprehend init4.ally; 
this may be the reason for Andrasik et al. obteiining^ the resxilts 
that they did. Thus, the superior recall of concrete sentences 
may not be due to their improved imagibility, as Paivio . (1970) 
suggests, but instead a result of the difficulty with which abstract 
sentences are initially conprehended. Further on in this review, 
other hypothesized reasons for why imagery is thought to' improve 
comprehension will be discussed. i - 

In two experiments reported by Lesgold, Curtis, et sa. (1975), 



adult subjects were instructed either to image or not while reading 
concrete or abstract passages during a specified time limit. The 
only difference between conditions was that the imagery group 
did better on the first half of the passage but worse on the 
second half relative to the control group , suggesting that imaging 
while reading was effective but took longer than reading alone. 
Subjects who imaged might not have been able to finish the passage, 
thus depressing their overall response scores. Subjects in a 
second experiment were allowed to read at their own pace and also 
to draw pictures corresponding to the passages. According to the 
distinction described eaurlier, the elaboration strategies were 
shifted from induced in Experiment 1 to in^sed/induced in Experi- 
ment 2 (in^sed because the svibject was able to look at the product 
Of his elaboration, i;e., the actual illustration). However, 
the authors expressed little concern for this shift. As expected, 
the experimental group did significantly better than the control 
for both concrete and abstract passages, indicating to the authors 
that visual elaboration is just as effective in improving con5>re- 
hension for both types of paissages. (In addition to this, they 
speculated that pictorial strategies may be better for concrete 
passages while verbal strategies may be better for abstract passages 
a position also expressed by Paivio, 1971.) Unfortunately, since 
both the time allowed to read, as well as instructions to draw 
rather than to image, were modified between Experiments 1 and 2, 
it is not possible to determine which factor was accountable for 
the obtained results. 
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imagery and Children's Prose Learning 

Children as well as adults h^e been instructed to form ixaages 
oorrespondii^g to what they read. While adults benefit from imagery— 
an induced pictorial elaboratiT&n--with yo\ing children (five to seven 
year olds) it is necessary to move more toward imposed el^dx)ration 
strategies; these subjects are uned^le to benefit from strategies 
which are purely ' imposed on them by the e^qperimenter. Research 
concerned with paired-ass^ociatft learning in yoving children (e.g., 
see Levin, in' press) has found it may be necessary to itivolve 
the child in ac^ve manipulation of the stimuli or at least to 
instruct the child to prepare for such manipulation. Research 
has also shown (Guttmzmn, 1976) and Lesgold, Levin, Shlmron, and 
Guttmann (1976) have suggested that there is approximately a two- 
year lag between children's ability to benefit from imaginal 
elaboration in paired-eissociate learning and in prose; the former 
occurring at about^six years of age emd the second at about eight 
years* The authors suggest that the difference may be due to the 
added task of keeping track of the conte::^ in prodii^ while this 
is not necessary in paired-associate learning in which inter-pair 
relationships are arbitrary and uninportemt. 

Guttmann (1976) investigated the developmental progression 
of young children's ed^ility to benefit from imagery instructions. 
Subjects in kindergarten, second and third grades listened to- a 
passage and were assigned to one of four conditions. Two of these 
conditions, control and instructions, are of interest to the present 



* 44 



^ 32 
discussion. The other two conditions will be discussed in detail 
in a later section. Based on the results of short-answer testing, 

only third graders were able to bene'fit from imagery instructions 

^ 

20i^ared to control; kindergeurten and first grade subjects did 
not benefit from instructions to image. 

Another investigation into young children's edDility to benefit 
from imagery instructions was conducted by Shimron '(1974) who orsaiy 
presented stories to first and fourth graders under one of four 
conditions, two of v^ich were imagery instructions auid control 

(4gain, the other two conditions are not of interest to the present 
^i^i^^ussion but will be presented later) . There were no significant 
differiences. between conditions for free-recall^ and recognition 
testing. In a subsequent^ experiment, responses to short- answer 
testing yielded significamt imagery-over-control results for fourth 
gradersi, but not for first graders* 

Whereas the just-mentioned studies have tended to be positive 
regarding the effect of imagery instructions on children's listQjiing 
comprehension for third eind fourth graders with short-answer tests, 
they are less so in studies of children's reading con5)rehension 

(see Levin & Divine-Hawkins, 1974). In another experiment reported 
by Lesgold, Curtisfet al. (1975), for excunple, third cind fourth 
graders were given the imagery-drawing instructions that had been 
used with adults, but the results were nonsignificant* The authors 
suggested that what is required for imaging and reading a passage 
may be too much for young subjects to do. Facilitative pictorial 



o 45 

ERIC 



33 



and imagery effects occnir with fourth graders when passages are 
presented one sentence at a time and testing consists of multiple- 
choice questions, but not with whol^ passage presentation and 
paraphrase recall — procedures whichjare effective with adults 
(Rohwer, 1970). Lesgold, Curtis et al. (1975) speculated that a 
training procedure might enable third and fourth graders to benefit 
from imagery instructions. . 

s 

Imagery Training Procedures with Young Children 

The idea of tr2dning yoiing children to generate their own 
facilitative elaboration has been successfully applied in paired- 
associate learning research. Demner and Taylor (1973) , Yuille 
and Catchpole (1973), and Varley, Levin, Severson, and Wolff (1974) 
have demonstrated that young children (kindergarten and first 
grade) who do not appear able to generate pictorial elaboration 
following singple instructions ceUi be taught to do so through bri^f 
training sessions. These sessions typically consist of presenting 
to the children objects to play with or draw, or pictures of objects 
in interaction. Later, in the learning situation, the children 



are expected to imagine the object pairs in some meemingful inter- 
action. The results ^generally demonstrate that this procedure 
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greatly improves performance. 

A training procedure has been used in reading research by 
Lesgold/ McCormick, smd Golinkoff (1975) in which third and fourth 
graders were trsuned on what a mental image should consist, and 
how to select the main points of a passage for use as main themes ^ 
in their images. Effective training should consist of the ability 
to process in turn every assertion of a passage atid to coordinate 
these verbal representations into a general nonverbal context. 
When subjects were reminded to use imagery on a posttest involving 
a passage similar to that used in training, significant imagery 
effects were obtained. However, an atten{>t to determine the 
generalizability of the training procedure by mMSuring performance 
on a stamd£u:dized reading comprehension test yielded no significamt 
differences between experimental amd control groves. Furthermore, 
even when in a second experiment, subjects who were traine4^ to \ise 
imagery were given explicit instructions to image on the stand£u:dized 
comprehension test, no differencfe was obtained between them and 
controls. 



4 

Regarding training through actual meuiipulation of objects. 
Bender amd Levin (in press) have demonstrated that this may not 
be necessary to induce imagery in young children. By instructing 
kindergartners to plam how they would make toy objects interact, 
but not actually allowing them to perform the interaction, the 
children were able to significantly improve performemce compared 
to controls instructed to sii)i?>ly form images. 
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(^PresBley (in press) also attetrjpted to deienoiM if young 
children (eight years old) could benefit from imagery instructions. 
The^^ subjects were trained to make, up images of successively 
longer^.prose passages (sentences, paragraphs, and a whole story 
of 950 words) consisting of sentence^ which were Sj^milar to paired 
associates combined into bizarre ititeractions (e.^, "A cow came 
along bouncing a basketbaill. ") . ^The^uthor obtained, a significcint 
(though small) difference between subjects trained|^ pause and 
image after designated segments, ai^d controls insl^nii^ted to do 

whatever was necessary to aid thei'lr recall of the story. Although 

/ ■ \ ■ ^ 

the design does not allow for the jresults to be definitely attribut* 



able to the training procedure alone (there was no control condition 
in which imagery instructions wer'^a^S^ven without training) , the 
training procedure l2Lsted only aibout 15 minutes -atnd, in fact, can 

be considered a multiple example shaping procedure which is little 

■ 

'different from most imagery instruction proced^^res and certainly 
less than the Lesgold, McCormick, and Qolih^t^ (1975) fotir*week 
training procedure. 

Why are Instructions to Image Wcilitative? 

Suggestions have been put forth to determine Why imagery 
facilitates comprehension. Imagery may be an effective prose* 
learning strategy because it represents text information more 
simply. Paivio (1971) proposes that imagery may more effectively 
chunk or unitize information thereby meJcing it eausier to retain 
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than when it is in the sequentially organized pattern of verbal 
representation. Lesgold, Curtis et al. (1975) suggest that another 
way in which imagery may add prose learning is by providing a 
context or for^^^und for the passage. 

Levin and Divine-Hawkins (1974) suggest that although instruc- 
tions to use imagery may be a good learning strategy, it may not 
necessarily be a good reading comprehension strategy. Forming 
an image may serve to improve learning because it provides an 
effective orgemizational strategy for the material to be learned. 
But for material that is already well organized, such as a prose 
passage, visu£d. imagery instructions are less likely to be facili-. 
tative. Basing their eurgixment upon evidence suggesting that 
there exist sep£u:ate internal cognitive systems (e.g., Atwood, 
1971-5^ Brooks, 1968), one for processing visual information and one 
for processing auditory information. Itiese authors adso suggest 
another possible reaison why imagery may not be an effective reading 
comprehension strategy. If imagery is a visual process, then 
imaging and reading S passage simultaneously would result in 
con^eting behaviors which would be less efficient than listening 
to and imaging a passage, behaviors that would utilize both the 
visual and auditory systems. Data consistent with this inter- 
pretation were presented by Levin £Uid Divine-Hawkins (1974). 

4 

In summary, the body of imagery in prose reseaurch yields 
several consistent results. 'Aiere appears to be a developmental 
trend in the ability to benefit from imagery instructions which 
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do not contain adjunct aids such as pictures • The transition 
from the need for iinposed elaboration to the ability to benefit 
from induced elaboration occurs at about age eight or nine years 

s 

of age. More will be said about this wh6n Guttmfuin's (1976) 
research is discussed below in which he attempts to demonstrate 
this developmental transition. Furthermore , imagery in conjunc- 
tion with listening seems to be relatively more facilitative than 
imagery in conjunction with reading, 

Subject-Generated Illustrations 

The elaboration procedures discussed in this section fall 
adong the contirvuxan between induced and iii?)Osed, Some of these 
strategies are more in the direction of induced: the subject 
must generate his own drawing or ceurtoon; others are more in 
the direction of in^sed: the stabject is required to manipulate 
materials provided by the experimenter into an illustration of 
the passage. 

A series of investigations was conducted by Lesgold, Levin, 
et al., (1975) to determine if first graders are able to benefit 
from pictorial augmentation of avired. prose, and if so, what variabl 
are actively responsible^for the facilitation, These authors 
utilized background scenes cuid cutout objects Which could be placed 
on them to illustrate the text. In Experiment 1^ after having 
heard a passage, subjects were required to select an appropriate 
background and cutouts and use them to illustrate the passage. 
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Contrary tb expectations, this group di^#prse on^ recall t^an 
did a control group who merely hear^j^^Jpassage. Hdvever^^ a 
positive relationship was found to-exist between the. quality of 
a subject's illxistration a^^«^^^. Oliis prompted the authors 
t& speculate that decidinjcf which backgr6und and cutouts (out of 
a large array o€ 30 cutbuts) were appropriate to illustrate the 
passage^: W21S confusing to the subjects and thus leading to decreased 
performance • 

Experiment 2 was designed to overcome this problem by pro- 
viding the subject with the appropriate backgroilhd and cutouts 
with' which to illustrate the passage, "niese first graders sig- 
nificantly outperformed controls whether they illustrated the 




passage bBbHS3W^^ sentence or at the end of the passage « or 
whether they or the experimenter performed the illustration. 

To determine if selection by subject of appropriate background 
and cutouts was the significant factor, conditions in which subjects 

/ 

did or did not have to make selections were compared. While there 
was no significant difference in free recall between each of these 
conditions and control, experimenter-selection resulted^ in descrip- 
tively better performance. Additionally, cued recall resulted in 
e:Q)erimenter-selection yielding significemtly better perfonnamce 
than control, while subject-selection did not differ from control. 

This series of studies demonstrates that first graders benefit 
from pictorial augmentation when selection of the appropriate 
illixstration contents is made by the experimenter. Who does the 



illustration — subject or experimenter — is not as important, nor 
is v^ether illustration occurs after each sentence or at the end 
of the passage. ^ 

Subject- generated illustration has itlso been investigated 
by Snowman and Cunningham (1975) with adults as svibjects. A 
review of this research, %^ich con^ares illustrations to verbal 
responses to questions, will be presented later on in this paper. 

Experimenter- Provided Illustrations 

Pictures ^ which illustrate text typically have been used in 
two different ways: either as prefami liarizing aids before the 
passage is read, or during the reading of the passage* Lesgold 
and DeGood (1973) and Bransford and Johnson (1974) presented a 
picture to subjects before the passage* The intention of providing 
the picture wa^ to relate the information in the passage to the 
reader's existing knowledge * Unlike pictures used in this way^ 
pictures presented during the pcissage are believed to aid in the 
orgemization of the ideeis within the passage * 

Pictures as ^adjunct 2d.ds have been used by Rohwer and Matz 
(1975), Rohwer and Harris (1975), Guttmann (1976), Peeck (1974), 
and Lesgold, Levin, et al* (197^) to augment or replac^_93^al 
presentation of the p2issage* Rohwer £md^is associates reeisoned 
that pictures would serve to organize the context of the pcissage, 
thus relating elementary ideas within the text* 

Rohwer and Matz presented stories orally to high emd low 
SES fourth grade subjects* The stories consisted of a series of 



52 



sentences, each of which contained an assertion. The format of 
these assertions is described by the set: A's are B's, B"s are C's, 
C*s are D's, and D*s are E's. An ex2ui^>le of a sentence from one 
of the passages is **The curly-tailed mDnkeys like to watch their 
children." Later, the sxabjects were asked to agree or disagree 
with explicit assertions such as A's (curly-tailed monkeys) are B's 
(like to watch their children) or inqplicit ones such ais A's are E's, 
TO respond to the correct implicit assertion, a subject would have 
to process two, three, or four sentences together. In addition 
to the oral presentation of sentences, the experimental groi:^ 
was presented with pictures. Each picture corresponded to the 
sentences and they were cumulative in thart: as each sentence was 
read, corresponding picture parts were added to the coii9)Osite 
picture. Control groups were presented with the sentence in print 
along with the oral presentation. Consistent with predictions, 
the e^qperimental group performed significemtly better than the 
control --group for both hi^ and low SES subjects. 

Rohwer\and Harris (1975) conducted a similar study with fourth 
graders^using^fche same stimulus passages but added the conditions 
oral alone, print alone, and pictures 2J.one to determine if pic- 
torial augmentation facilitated performance or if printed augmenta- 
tion depressed it. The resiilts of this investigation showed that 
pictorial augmentation to oral presentationr produced superior 
performance over oral plus print in twojw^s: for low SES subjects, 
oral plus pictures was better than oral alone; while for high SES 



subjects, oral plus print was worse than oral alone, k The authors 

\ '"i-- ^ 5 

^^^uld offer no plausible explanation for these latter results. 

In a review of research which investigated the facilitating 
effects of pictures on comprehension, Samuels (1970) concluded 
that the bulk of research suggests that apprehension is not 
af fectad in any uveas ur able way when pictures 'are used eis adjunct 
aids. According to Samuels, the only way %ilust2^t|;Lons could in- 
fluence cx>inprehension would be for the picture to convey infor- 
mation that is relevant to the questions eiAked on a test; but 
even then the reader must determine which^ parts of the picture 
are relevant and which are not. 

For exanple, a series of experidiehts was conducted by Vernon 
(1953, 1954) in which she atten^ted to obtain memory facilitation 
with the use of illustrations depicting text. The first of two 
ea^eriments of particular interest to the present review (Veirion, 
1954) was conducted with children 11 to 12 years of age and used 
children's stories of 755 and 940 words in length. Based on the 
results of a short-answer test, there were no significant differences 
in performance bfetween children who reacy illustrated passages and 
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A possible explanation may be found in the work of Levin, 
tz, and Kaplan (1971), and Kaplan (1971), however. Fifth 



' ^ , ^^^^wu. iiwwcvc^ . 

children performed better on paired-cCssociate and reading 
tasks when they saw the critical stimuli alone in print and heaird 
an accompemying verbed description, than when they both saw the 
print and heard the description. One suggestion given by these 
authors was that listening while reading maCy be unprofitable, 
causing the subject to attend to the sequence of words in the 
sentence, without actually conprehending tpk message. 
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iinlllustrated passages. In an attenqpt to Increase the amount 
of attention paid to the illustrations by the subjects, Experi- 
roent 2 was conducted with orally presented passages. Again, however 
th^re were 'no significant differences due to illustrations. Though 
not statistically analyzed, items apf>eared to be recalled more 
frequently when depicted than when not depicted. The author 
spectjdated that items not depicted were ove^lookdd or forgotten 
because relatively less attention weis given to them. 

A thorough investigation into the facilitative effects of 
illustrations on oon^rehension by Peeck (1974) , however, has 
demonstrated that pictures Ccm, in fact, inqprove prose learning. 
Tlie author sought to compare fourth graders' memory for infor- 
mation contained exclusively in the text, exclusively in illtistra- 
tions, or in both. Text which is not illustrated may benefit 
from illustratibns by becoming associatively connetilked to the 
illustration, or il lustrations ^mi^t differentially favol: elements 
from the text that are represented in the illustrations, at tM 
cost of the remaining text elements. Results of this study 

0 

demonstrated that illustrations improved learning of Illustrated 
text, cuid thouc^ not statistically significant, suggested a trend 
in the direction of iiqproved lelbrning of uni litis trated text. 

In a series of experiments reported above in %diich some 
mature subjects were instructed to image ^ile reading a textbook 
passage, other siibjects were provided with concrete illustrations 
which represented abstract concepj::s contained in the passage. 
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Gibbons and Boutwell (1972) foxind significant facilitative effects 
of illustrations coinpared to control (compared to no significemt 
difference due to imagery instructions). Rasco, Tennyson, and 
Boutwell (1975) also found significant illustration effects 
(though they reported them as non-significMt) for "college age 
subjects (compared to no significant imagery effects), while they 
found no differences for highschool seniors^ for illustrations 
(or imagery) . These authors did find significant illustration 
effects compared to control for fourth and fifth graders. The 
effect was considerably larger for fourth graders thaih for fifth 
graders. 

Additional support for the facilitative effects of pictorial 
augmentation is provided by Guttmann (1976) who sought to' determine 
\ whether partially iinposed imagery can be a facilitative prose- 
learning strategy at an age i/ihen fully induced imagery is not. 
The author attempted to provide support for the model depicted 
in Figure 1, namely that the ability to benefit from imposed 
elfedx>ration develops with age (or ability) , and that yovinger 
children require strategies imposed by the experimenter. 

Subjects in kindergarten, second and third grades were 
assigned to one of four conditions (representing the continuum 
of Figure 1) in which they heard a passage 2md: (1) viewed 
picttires which fully illxxstrated each sentence of the passages, 
(2) viewed pictxires which illustrated each sentence but omitted 
designated key objects, (3) received instructions to image, or 
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(4) were left to their own devices (controls) • Based on the 

/ 

results of short-answer questions, kindergarteners benefited 
only from complete illustrations, second graders benefited from 
complete and partial illustrations (partial not significantly 
different from complete imagery or control, while conplete was 
signific2untly different from imgery and control) ; euid third graders 
benefited from complete, partial^ and imagery relative to control* 
lliese resiilts provide some support for the inducedSl'iii^sed con- 
tinuum model, and are 'consistent with the speculation of Lesgold, 
Levin, et al. (1975) . 

Similar elaboration procedures were also employed by Shiroron 
(1974) with first and fourth graders who listened to stories and 
either: imaged what they heard, looked at backgrovinds and cutouts 
which illus^|||||ted the stories, looked at backgrovinds with cutouts 
placed below the backgrotind, or simply paid attention to the 
stories. There were no significant differences between conditions 
for free-recall and recognition testing, prompting a modified 
procedure for a second eacperftoent. The condition in which back- 
ground and cutouts illustrated the story was modified so ^at 
the subjects were required to illustrate the story by appro- 
priately placing the cutouts on the background. There were 
significant effects based on responses to a short-2mswer test. 
For the first graders, control and imagery instructions were 
inferior to the two e3cperimenter-.provided picture conditions. 
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For the fourth graders, all three treatments, induced imagery 
and the two imposed pictorial elaborat;Lon conditions, were better 
than control. There was no significant difference for free recall 
testing. 

The complete illustration condition used by Guttraann (1976) 
and the condition used by Lesgold, Levin, et al. (1975) in which 
the experimenter selected thJ||lppros^iate background and cutouts 
are comparable in that they both fall on a similar point on th^ 
induced/imposed eleJDoration continuum; i.e., more toward imposed 
elaboration. Similarly, Guttman^s partial illustration condition 
and Lesgold, Levin, et al. (1975) condition in which the subject 
was expected^ to select the appropriate background and cutouts 
. are both more in the direction of imposed on the elaboration 
continuum. In both studies, young children are shbwn to need 
imposed elaboration, but that with age, performance is facili- 
tated by increasingly induced str^egies. 

The research presented in this section has rather successfully 
demonstrated the facilitative effects of illiistrations used to 
elaborate passages for children and adults. This facilitation 
occurs whei^x the illustrations correspoi^^o each sentence or to 
each paragraph. The effect has been demonstrated when the passage 
is intentionally constructed to resemble a series of paired- 
associate verbal elaboration sentences, as well as when it is 
adapted from existing children's narrative stories. Finally, 
the use of illustrations has been found to support the model 
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of elaboration depicted in Figure 1 — the child's ability to 
benefit from less inqposed, more induced elaboration is develop- 
mental. As the child matures (between age six and ten), he is 
less in ne^d of provided elaboration and more able to generate 
hxs own. 

Reader Differences and Elaboration ^ 

The research presented thus far has been concerned primarily 
with the effects of various elaboration strategies for children 
of all ability levels. Exceptions are studies by Rohwer et al. 



(1968) and Rohwer et al. (1971) in which hi^ and low SPS children^ 
were compared on ability to benefit ^^^orii^ elaboratioa^^ .Recal;L'the 
model depicted in Figure 1 which suggests that level ff /Ability 
determines the facilitati,ve effect of varfous st.rategie8 that vary 
along the induced/ inposed continuum, ^ince the ''ex^MJnental ^ 

■ ^ J.. ' ' ' ' r " . ' * / " 

manipulations were all iidix>sed/- the /lack 6f ^gnifica^t difference T 
obtained by Rohwer and hi3 asstociatfe^f. , between low «iddle ^ 



SES groups would be expec^d' (ed.1 cftaf^dren wotilc^V® ab^E^to ^ 
benefit from imposed elaboration^. However, Elaboration strategies 

which vary along this continuum sho«ld have differentiially, facili- ^ 

: . '.• :r - ^ ..- i ' 

tative effects on children 'of different ability levels. -Such an 

investigation has been conducted by^ Levin (1973) based on a nodcfl 

of text comprehension' jproposed by Wifen.er and^i:ro3i*er (4.967). ' 

is basj&d*on the aQjility t!o orgei^ize passage co^tlyppts s 

lers spontaneously organizes, while- poor readeftC 
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do not. Wiener and Cromer have identified severafl. types of poor 
readers, two of which were "deficit" poor and "difference" poor. 
Deficit poor readers lack vocabulary skills and/or they c2uinot / 
decode specific words. Difference poor readers, on the other hamd, 
possess the prerequisite vocabulary and decoding skills but lack 
the organizational Strategies that are characteristic of good 
readers. Both groups of poor readers 2u:e .therefore unable to 
orgcuiize text, but for very different reasons. Cromer (1970) 
and Levin (1973) went on -to demonstrate that "difference" and 
"deficit" reader types may be differentially affected by experi- 
mental treatments. 

By dividing a passage into phrase units which organized 
suc^dsive individual ideas in the passage, Cromer (1970) was 
able^ to iricrease oon^rehAxsion the difference poor readers 



while deficit poor readers did not benefit. Difference readers, 
althougnShey are able to comprehend individual words, do not 



recognize dchought "units" and therefore are unable to coiqpnehend 
a pas«age.VlBy showing them where the units of meaning are , 1 difference 
poor readers x:an in5>rove their comprehension. This is not the case 
With sdeficltj poor readers who do not successfully decode Individual 
word3 2m<^ therefore would not be Expected to benefit from organi- 
zation of words into idea units. ^ 

Levin (1973) demonstrated that difference poor readers benefited 
cpnsider^ly from imagery instructions, while deficit poor readers 
did not (but tended to benefit from illustrations corresponding to 
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the text) . Students were classified as good or poor readers based 
on the results of reading and vocabulary subtests of the Iowa Test 
of Basic Skills. Good readers were those with reading coirprehension 
scores at or above grade level, difference poor readers were those 
with below grade level reading con^rehension and vocabulary scores 
less than one year below grade level, deficit poor readers were 
those with comprehension scores below grade^level and vocabxilary 
scores more than one year below grade level. Some students who 
were in classroom reading groups inconsistent with their placement 
determined by the above classification were reclassified accordingly. 
Fourth graders were presented 12-sentence stories or 12 cartoon- 
like drawings each' corresponding to one of the sentences. Half 
of the subjects presented with the printed text were instructed 
to form images corresponding to each sentence* 

Two major predictions, one dealing with pictures versus text, 
the other with imagery and text, were made by the author. Both 
were of interest in conjunction with reader types, l^e first 
prediction was that pictorial presentation would be more facili- 
tative th£ui text alone, especially for the poorer readers (after 
Rohwer & Katz, 1975). However, neither the picture versus text 
main effect nor its interaction with reader type materialized. 
Levin speculated that the reason pictures were not helpfxil may 
have been due t^ the fact that in the picture condition no verbal 
accompemiment was provided, unlike the Rohwer and Matz study * 
where it was. Indeed, in a follow-up study by Rohwer and Harris 



(1975), this speculation seems to be borne out in that a direct 
comparison revealed that pictures7 facilitated performance relative 
to printed text when the pictures were accoxngpaitied by em oral 
description of them but not when they were presented ed.one. 

The second of Levin's predictions, that instructions to image 
would be more facilitative , was confirmed. Furthermore, difference 
E>oor readers were helped more by this strategy than were deficit 
poor readers. This predication was based on the hypothesis that 
difference poor readers have adequate basic reading skills but need 
an organizational strategy. These results taken together with the 
work of Cromer (1970) provide a strong argument for difference poor 
readers • need for some form of organizational strategy in orde;t^ ^ 
for comprehension to be in^roved. 

In sunsnary, with paired-associate leaurning research, there 
is evidence that there may be an interaction between ability and 
the degree to which an eleiboration strategy is induced or imposed 
(refer again to Pigvire 1). Specifically, as reading ability 
increases, the elaboration procedure provided to the reader may 
need to be less imposed, and more' induced. At the same time, 
poor readers seem to need eacperimenter-provided (imposed) elabora- 
tion in order for facilitation to occur. 

When poor readers are further divided according to basic 
vocabulary skills, the ability to benefit from various degrees 
of elaboration is more finely isolated. Difference poor readers 
(poor reading ability but good vocabulary skills) have been found 



to benefit from imagery infltructions (induced) while deficit poor 
readera (poor reading ability and poor vocabulary skills) have 
not- The latter group, however, appears to benefit from a y 
pictorial representation (imposed) of the text. A possible 
explanation has been provided to account for these findings: 
Difference poor readers have adequate reading skills, but lack 
an organizational strategy which is provided by the imagery 
strategy; deficit poor readers do not have adequate reading skills. 

To farther st^>port this eaqplemation, difference poor readers 
have been shown to benefit from text for which organization has 
been provided by the experimenter. This organization consisted 
of dividing the passage into meaningfxil phrase units. 

Experimenfeer-Provided Questions 

This review-^tuarns-now^to-^elaboratlon strategies which are 
verbal rather than pictorial- Jxist as pictorial strategies vary 
along a continuum from induced to inqposed, so do verbal strategies. 
However, there has been little investigation into verbal elaboration 
strategies which are either primarily induced or primarily iii5x>sed; 
rather, most verbal elaboration strategies fall somewhere between 
the two. The bulk of this research generally using adults as 

subjects IS concerned with experimenter-provided questions wj^ich 

O 

are adjunct materials to the text passage. This technicjue is 
inqposed in that the reader is presented with adjunct materials 
which require certain behavior (answering questions), but is also 
induced because the reader jaust construct his own elaboration by 
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generating proper responses to the questions « 

Rothkopf (1972) considers techniques that control the processing 
activities of the reader to be of most , importance In the learning 
of prose material since these activities determine what the effec- • 
tlve stimuli in the passage will be: These effective stimuli are 
responsible for the internal representation of the material which 
lo turn determines what is learned. In the Rothkopf (1972) 
paradigm, the processing activities of the reader are determined 
by environmental factors, the use of questions about the text, 
their placement in relation to the text, and the way they are 
asked. Frase (1970) considers questions to be directions that 
orient the reader to respond to certain parts of the text. 
♦ Rothkopf and Bisbicos (1967) have investigated the attention 
effect of questions in text. This effect has been demonstrated 
to be a function of the placement of the questions in the text. 
Periodic questions occurring just after the segment of text to 
which they refer result in more effective inspection behaviors. 
Specifically, they result in learning not only of relevant material 
but also of incidental material as well. The purpose of the study 
by Rothkopf and Bisbicos wais to determine if the use of restricted 
categories of questions in text results in inspection behaviors 
which facilitate the learning of restricted categories of text 
content (e.g., items dealing with quantitative terms). The results 
confirmed expectations: Inspection behaviors were modified such 
that the subjects learned specific subsets of the esqperimental 
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material corresponding to the subsets referred to in the questions 
within the text. 

Bull (1973) has explained how prequestions and poatquestions 
differentially facilitate learning. Prequestions facilitate 
learning of material specific to the questions asked and inhibit ^ 
leamingi^of incidental material because they narrow the range 
of attention by providing the individual with a criterion for 
what material should be remembered. Postquestions facilitate 
learning of both question specific and incidental material because 
the reader pays attention to the whole passage, knowing that he 
will have to respond to specific questions but not knowing with 
which material those questionsi will be concerned. 

Erase (1968) , interested in the effect of questions on * 
prose learning, conpared prequestions and postquestions in aiding 
memory. By varying the amount of text between qtaestions, while 
keeping the number of questions constant, the author w^s able 
to influence the-^ype of material retained from the text. T^e 
advantage of the postquestions became larger the more frequent 
the questions. The disadvemtage of prequestions was largest when 
questions occurred most frequently. Both relevwt and incidental 
materials were adversely affected by frequent prequestions. The 
retention of incidental information was depressed with frequent 
postquestions; that is, as questions became more frequent, more 
relevant information was retained, but irrelevant information was 
retained less. This is in agreement with Ausubel (1963) who 
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distinguishes between a small 
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p approach for specific retention 



and a large-step approach for g^lie^al retention* 

Drawing in Response to Questions 

The s«une general line of inquiry described eJdove has been 
extended by Sno%/man and Cunningham (1975) to include subject- 
generated pictures which serve the saune purpose as questions — 
devices to induce rehearsal or memory search. This elaborative 
strategy — calling for the subject to create the el2dx>ration, 
while explicitly stating %^at parts of the text ikre to be 
elaborated — falls somewhere in the middle of the anduced/in^sed 

\ 

continuum of Figxire 1. iSie authors reasoned that subject- gene rated 
pictures would be as effective as verbal responses because th.e 
reader would still have to make an overt response to a question i 
and such responses that are relevant to what is being learned 
should facilitate learning. This investigation gets support from < 
Rohwer and Matz (1975) who stated that pictures requiring the 
scime type of information processing as their semantic analogues 
may facilitate retention. 

In Snowman and Cunningham's study with adults, subject-generated 
pictures were compared with experimenter-prpveded multiple choice 
questions. Half of the posttest questions appeared throughout the 
text as either questions or directions to sketch a picture. These 
20 posttest questions were classified as "relevant," in that they 
covered material that had already been referred to by the adjunct 
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questions or directions within the text* These questiono or 
directions appeared either before or lifter the corresponding 
text. The remaining 20 postteat jquestiotris concerned material* 
not referred to by the adjuhct questions lor directions/ and were 
classified as "incidentals '* 

Based on the results Of the posttest, no difference in 
performance was found between the two types of adjunct aids — 
directions to draw were good as questions. Furthermore, 
questions and drawing directions positioned after the text were 
more effective than when positioned before, and relevant questions 
were responded to more accurately than incidental questions. 
A significant inteifaction occurred between position of questions 
and directions (before or after) and relevant/incidental pdsttest 
questions . 'CTiere was no position advantage with relevemt material 
but questions and directions appearing after text segments produced 

J 

increased retention of incidental items compared to questions emd 
directions appearing before text segments. Discussion of this 
interaction by the authors in terms of different search strategies 
was the same as the explanation offered above by Bull (1973). 

Research of this type provides a link between pictorial and 
verbal eledboration strategies euid demonstrates how elaboration 
may be both induced arid in^sed. In the investigation by Snowman 
and Cunningha^ (1975) , responses to specific questions were either 
pictorial or verbal a a resulted in the same degree of facilitation. 
Both of these techniques lie somewhere on the continum between 



V 4 ^' 

induced and imposed atrateaio8H^*;j.mpo8ed in that the reader is 



provided with specific gues^^^r^j^directions to which he must 
respond, induced in that he generates his own answers or drawings. 
Directions to draw and instructions to image are similar in that 

/" 

both require the subject to generate a picture corresponding to 

• 

the contents of the text- They are different in two ways: 
Instruction to image is a purely induced strategy, while direction 
to draw is both induced (subject-generated) and imposed (the 

r 

subject looks at the product of his dirawing) . Secondly, imagery 
instructions appearing thus far in the literature have not directed 
the reader to generate specific images, but, have allowed him to 
construct images that he considers appropriate for the text. 
Directions to draw have both allowed the subject to draw what he 
wishes and restricted the subject ^to drawing in response to specific 
questions. 

In sunmary, the literature presented in this review is the 
result of crossing pictorial and verbal strategies with the induced/ 
imposed continuum as presented in Figure 3. Tlie strategies pre- 
sented edxDve occupy various position^ in this diagraun, not necessarily 
clearly contained within any one cell, but possibly overlapping 
cells. For exeui^le, imagery instructions woiild be an induced 
pictorial strategy, experimenter-provided illustrations would 
be an imposed pictorial strategy; while questions and instructions 
to draw pictures are verbal and pictorial strategies, respectively, 
which fall somewhere between induced and inqposed. 

% * ■ ' 
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Chapter III ' 

' STATEMENT OF THE PROBLEM 

Although there have been cxDxnparlsons made in previous 
research between pairs of the cells in Figure 2 — e.g., imagery 
* ' vs. illustration (Rasco et al., 1975); questions ys. illustrations 
(Snowman 6 Cunningham, 1975) — no attempt has bii^en made to oon^re 
all four of the cells simult£meously to determine their relative 
ef fectivensss as reading opmprehension strategies with children. 
This is in contraist to paired-eissociate research in which a com- 
parison of all four strategies has been made by Kerst and Levin 
(1973). Similarly, only a few prose-learning studies (Heckler, 
1975, Pressley, in press; Rohwer & Matz,?J.975; Rohwer 6 Harris, 
1975; and Levin, 1973) have con5)ared the facilitative effects 
of el£Qx>ration techniques on different ability groups. The 
purpose of the present study wajs to add to this specific area 
to present subjects of dif feren^^rpAding ability with a passage 
|md one of the four elaboration strategies, measyuring the facili- 
tive effect of each technique. 

The reading research cited above h2is ^e4|t&p^i^ow range of 
criterion passages made up of sentences that q||||pimilar in struc- 
tur^to verbal paired-associate elaboration and/or contain a 
strong story^line. Ex2Ui5>les of these types of 'materials incltide: 
"One type of monkey lives in ban2ma trees. The bemanas are very 
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good to eat..." (Rohwer & Matz, 1975); and "There once was a 
kingdom so small that it had only one road running from the border 
to the walls of the town. At this border was a green 2md ^ite 
striped gate — " (Pressley, in press). 

Recall that in the -studies by Levin (1972b) and Levin et al. 
(in press) children's lesuming of information in discrete sentences 
was found to be facilitated by imagery instructions. It is there- 
fore reeisonable to expect increased performcince in a reading task 
when imagery instructions are employed with passages containing 
sentences which resemble verbally elaborated paired associates, 
such as the passages by Rohwer and Matz (1975) and Pressley 
(in press) for which exanqples have been presented above. 

A researcher interested in educational implications would 
like to know if elaboration procedures, such as imagery, ccin 
be successfully applied to school learning situations where the 
text material to be learned does more thaui tell a story, but 
teaches new concepts (such as the passages \ised in the research 
by Rasco, et al., 1975). For this reason, a passage was chosen 
for the present investigation which contained a nuniber of new 
concepts v^ich were not believed to be already known by. the 
subjects. 

Con^^^^lity of tffle Elaboration Strategies 
V In order t6 m^e.a compatison among the four strategies 



(pictorial and verbal forms pf induced and imposed elaboration) , 



jj 
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it was necessary to modify some of the elaboratioh strategies so 
that their form was as parall-el as possible within the constraints 
/Of each technique. Illustrations were considered to be the imposed 

■■ • 

counterpart of imagery, with the constraint that an illustration 
limits the information given to the reader, while complete control 
cannot be dfxerted on the content of the reader's j^Magery. An 
induced verbal condition cot^sisted of requests to the reader to 
review verbally (i.e., .to summarize) the portion of the text 
he had just read. This was Assumed to be the verbal equivalent 
of the induced pictorial elaboration (imagery) strategy. In 
'^^order to make the ini>osed verbal and pictorial strategies as * 
co'nqparable as possible , the in^sed verb£d. strategy consisted 
of providing adjunct verbal s^tements which highli^ted certedn 
pointy of the text just as illustrations highlighted certain 
j^rtions ot the text. The resulting escperimental strategies 
are depicted in Figure 3. 

FIGURE 4 

ELABORATION STRATEGIES USED IN THE EXPERIMENT 



Induced 



In^sed 



Pictorial 



Verbal 



Instructions to 
Image 


Experimenter-Provided 
Illustrations 


Instructions to 
Sumnarize 


Expe rimen te r-Pro vided 
Verbal Summ2u:ies 
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Given these four, "parallel" forms of elaboration, certain 
oon^arisons were made to determine the relative effectiveness of 
each strategy in relation to a control condition in which no 

elaboration was provided or suggested by the experimenter. It 

•id- 



was also^^^g^fnterest to determine if induced elaboration was 
more effecrlve than imposed elaboration (within verbal and pic- 
torial modes), and if pictorial was more effective than verbal 
elaboration (within in5>osed and induced forms). Furthermore, 
interactions between students' reading ability and conditions 
were amalyzed to determine if siabjects of different ability 
benefited more or less from certain elaboration strategies. 
Such comparisons were m ade separately for responses to questions 
pertaining only to illustrated/highlighted text, and for responses 
to questions pertaining to text which was not illustratedAi^lighted 
(a replication and extension of Peeck, 1974, and Snowman 6 Cunningham, 
1975). 

Recall that Peeck conqpared questions pertaining to illustrated' 
parts of the passage in the experimental condition with the same 
questions in the control condition, and also questions pertaining 
to \millustrated parts of the passage in the experiroent2a condition 
with the same questions in the control condition. Although there 
was a trend in the direction of illustrations facilitating unillus- 
trated text segments, t^ere was no significant difference in 
retention for unillustrated text between the experimental and 
control conditions (but the difference was in the seune direction 
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in three independent pppulations) • - In* th4:Ci:eseht- study / a cod^ari 

. ^ ■ ..^-II'"^ 

son vas made between these two perfonn2uice pijofiJ;es , \,e.'/ £q^^'^ 
illustratedAighlighted and for xihiilustrated/ncrfihighligljrtf 

^ ■ e ' ■■{ t; '7 ' 

text* (The reason why no direct con^eurisonr of^the tw61 question 

\ ■ ■ , ' ■ ^: • ^ 4" • - ' " 

types cotild be xnadelwill be discussed latere) 



Predictions 

Separate ajialyses were performed for responses to questions 
pertaining to text which was illustrated/highlighted, and for 
responses^to questions pertaining to text which was not. Because 
of tlhe nature of the four elaJDoration strategies, determination 
of /the effectiveness of the elaboration procedures was beised on 
either one' or both of these. The analysis of responses pertaining 
to illustrated/highli^ited 'text would demonstrate the facilitation 
of the in^sed verbal emd pictorial el£dx>ration conditions. The 
analysis of responses to questions pertaining to text which Wcis 
not illustrated/highlighted would demonstrate any facilitative 
side effect on this text as a result of imposed el2d>oration of 
the associated text. Since induced elaboration could be applied 

by the subjects to any portions of the text, the results of both 

J- 

eufialyses determined the effectiveness of the induced vei^al a:nd 
pictorial strategies. These analyses were used to test the 
following hypotheses based on the rationale presented aibove. 

The evidence based on paired-associate learning (e.g., 
Kerst & Levin, 1973) and reading research (e.g. , Rohwer & Matz, 
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1975; l^agold. Levin et al., 1975) hcia^shown that providing children 

with suitable elaborative strategies facilitates memory conpared 

/ 

to when children are left to their own devices. Research using 
questions placed throughout the text (e.g., Rothkopf & Bisbicos, 
1967) has demonstrated consistent facilitation of memory for 
text with adults. The first and second hypotheses tested in 
the present study were based directly on the research using pictorial 
elaboration with text, as well as extensions of the verbal facili- 
tation findings in paired- associate learning and questions research. 
Hypothesis 1. For questions pertaining to elaborated text, 
performance would be inqproved in each of the 
experimental conditions relative to control. 
Hypothesis 2. For cjuestions pertaining to text which was not ^ 
^ elaborated, performance would be improved in the 

induced verbal and pictorial conditions relative 
to control. 

.Research involving the use of questions positioned throv 



^® t^?^^7^^^onsistently denpnstrated that questions not o 
facilit43^ memory for the which they refer, but alsJ 

for text not explicitly refer^d to by the questions (e.g., 
Rothkopf & Bisbicos, 1967; Snowman & Cunningham, 1975). Research 
using pictures to illustrate text has suggested a similar finding; 
Memory for text which is not explicitly highlighted by an illus- 
tration may also be facilitated (Pe^ck, 1974). This research 
prompted the third hypothesis: 
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Hypothesis 3. ^For questions pertaining to text which was not 

el2Qx>rated, performauice would be inqproved in the 
imposed verbal and pictorisd conditions relative 
to the control. 

The work of Rohwer and his associates (e.g., Hohwer et al. , 
1967) and Levin (e.g.. Levin, 1973) has shown that high ability 
children are less in need of elaborative strategies than are low 
ability children; and therefore, hi^ ability children dp not 
benefit as much from the strategies in paired*-as80ciate learning 
or memory for text. The fpurth hypothesis wais based on jthls 
reseaurch: 

Hypothesis 4: Students who are below gra^e level reading ability 
^ would benefit more than students £ibove grade level 
^ reading ability from the elaboration strategies. 

Furthermore, comparisons were performed which were of interest 
to the present investigation but for which no specific predictions 
could be made. Thed^ were comparisons between induced and loosed 
elaboration (within pictorial and within verbal), and pictorial 
and verbaQ. (within induced and within in^sed) • 
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Chapter IV 
METH(X> AND PROCEDURES 

Subjects 

The subjects c^p|isted of 192 fifth grade children from two 
schools : one in southeastern Wisconsin serving a tniddle-class 
suburban population, and one serving a rural cononmity in south- 
eastern Wisconsin. 

Fifth graders were chosen as subjec^ in the present investi- 
gation for a niainber of reasons: Firs^f most research with a focus 

.similar to that of this study has xised children of about this age 

■4 ^-^ 

(for example, Peeck, 1974, presented illustrations to fourth graders; 
Kulhavy 6 Swenson, 1975 instructed fifth apd sixth graders to 
form images); second, children of this age seem able to conply 
with imagery instructions without extensive training (Kulhavy 
& Swenson, 1975; Levin, 1973); third, fifth graders are less likely 
than adults to apply effective learning strategies, such as imageiry 
in the absence of explicit insjpnictions (recall the study by 
Anderson and Kulhavy, 1972, adult isubjects reported ±|P^^g 

in "a non-strategy ciontrol). 




iJlllILn and Divine-Hawkins (1974) have shown that even with fifth 
gradets there is a disposition on the part >of some children toward 
utilization of a strategy ev^n wherTmot instructed to do so. I Even 
though these authors found facilitation due to imagery instruqtlons , 
of the 50 children who reported f recent use of Imagery, 20 ofN:hem 
were in the uninstruated control condition. 
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The subjects were identified as being in one of two ^reading 

ability categories, based on conqprehension subtests from staij^ 

dardized tests administered to intact classrooms by the schools 

(tke Iowa Test of Basic Skills for subjects in one school and the 

Met|^polit£m Readiness Test for subjects in the other). Subjects 

were classified so that approximately half of the children were 

esignated as above grade level readers and the remaining half 

wer%. designated as at or below grade level readers* 

In prder to include subjects from both schools in the same 

analysis, it was necessary to use comnon criteria for upbigning 

subjects in both schools to the appropriate reader categories* 

Since different standardized tests were used by the two schools, 

equivalency tables contained in the Anchor Test Study (1974) were 

7 

used to convert one set of scores to the other* 
Materials 

(a paissage of 490 words in length contained in seven paragraphs 
was us^d to assess the effects of the experimental manipulations* 
This passage was taken from a social studies textbook intended 
for sixth grade level (Social Science, 1970)* This passage describes 



7 

The Anchor Test Study was initially conducted to permit the 
analysis of scores on various reading achievement tests* Scores 
on different stemdardized tests are not numerically comparable 
because of variations in standardization procedures among the 
tests. The equivalency tables contained in this study may be 
used to convert scores obtained on one test to equivalent Uteres 
on amother. ^ 
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the effect of the industrial revolution on cloth production- As 

can be seen from Appendix A, the passage refers to social ^ cultural , 

and economic changes during the seventeenth century- A second 

passage, used for warmup, was taken from the children's story 

Winnie-the-Pooh (Milne, 1926), and consisted of 465 words also in 

seven paragraphs- Thif passage, unlike the first passage, has a 

very noticeable story line (see Appendix A) - Being familiar to 

most children, it may have served to decrease emxiety €dx3iut the 

** 

text situation- Ihe passages were chosen because it was possible 
to illustrate their contents with single line drawings - 

The associated illustrations and verbal highlights which were 
used in the<»imposed pictorial and verbal conditions are presented 
in Appendix A- Each illustration cuid verbal highlight corresponds 
to one paragraph of each passage- These adjxinct materials were 
constructed so as to provide approximately the same information 
in verbal euid pictorial form corresponding to each p6u:agraph- 

Norming Study - The illustrations were constructed through 
the cooperative ^f fort of the experimenter and three artists - 
The two passages were obtairied based on the agreement by these 
four people that they could be illustrated- Then, the best possible 
way to illustrate each paragraph was discussed followed by pre- 
liminary sketches by one of the artists. Only when all four^ people 
a^eed that an illustration was the best possible for the paragraph 
was it retained and a final drawing made. All illustrations were 
presented in color becaiase it was believed that color would make 
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them more con^rehensibl^« 

To accomplish coiipar>y:^ility between illustrations and verbal 

^ « 

" highlights, five adults (including the experimenter) were given 

•<(> 

the two passages and corresponding illustrations and asked to 
generate one sentence per paragraph that corresponded to the asso- 
ciated illustration. They were informed of the nature of the task 
and the population for which the materials were intended. They 
were also cautioned not to include more information in their verbal 
statement them was contained in the illustration. 

These verbal statements (five for each paragraph, except when 
duplicate statements\were generated) were shuffled and presented 
along with the illus4:rations alone to a separate groi;^) of 20 adults. 
\^ ^ These adults were told to choose the verbal statement that best 

agreed wijth the illustration. There was popular opinion for one 
statement over the others in all but a few cases. When the ittajority 
was split between two statements, it was because there were only 
small wording differences between the statements. The statements 
which were chosen most were used as adji^^fe^aids in the iit^xjsed 
verbal condition. 



Main Study . The passages were presented one paragraph per 
page with each of the paragraphs on the left side^of the page with 

If 

the corresponding adjunct aid (illustration or ^rbal summary) 
on the right side. This was done so that the subjects in the 
imposed conditions csould look back and fourth between passage and 
adjunct aid if they so chose. 
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Materials for the induced pictorial and verbal conditions ^ 
were constructed in a manner similar to the materials used in 
tfif iir5)os^^/conditions. On the right hand side of each page raas 
either the word SENTENCE or PICTURE which were reminders to the 
subjects to think of in their own words what the paragraph was 
about (S-generated verbal summary) or get a picture in their mind 
of what the paragraph was about (Image) — see Appendix A- 

The posttest questions were short-emswer f ill-in-the-blamk. 



and consisted of two questions for eaOKT^r^^g^^h. One of each 
of these two questions pertained to text which was illustratedt 
or verbally highlighted, while the remaining question pertained 
to some other points in the paragraph. To determine what points 
of the passage should form the bg.sis of, this second group of 
questions, the main points of each paragraph, which were not 
referred to in the illustration or verbal statement, were listed 
and one was randomly sleected for each 'psuragraph. It is important 
to point out here that because of the procedure used to generate 
the portions of text that were illustratedAighlighted and those 
that were not, no direct conparison of the two question types 
was made. ' Rather, conparisons among conditions were performed 
within each question type separately. All ^jjj^^ were of 

the "What," "Why," or "How" variety (see Appendix B) . 

Procedure 

^ 

In addition to the two passages on which the subjects were 
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instructed to execute the various strategies, two other passages 
were also presented • These other paissages (taken fro» the Wisconsin 
Design for Reading Skills Development (1974) were to aid in the 
determination of the three reading abilities (good, difference 
poor, and deficit poor) originally intended to be a factor in the 

I 

present investigation. After reading each of these two pMs^ges, 
short- emswer questions were asked* These stories were short 
(about 100 words) , and reading them cuid amswering the questions 
took only about seven minutes. This section of the study will not 
be considered further because it did not provide any usable 
information. 

«h subject was individually presented with all four passages; 
d and fourth passages were presented xinder one of the 
experimental conditions. Subjects were allowed to read *t their 
own rate; their reading time was recorded by the ej^rimenter 
and found to vary between approximately two and seven minutes 
(most subjects read each passage in about four minutes) fc^ the 
warmup and criterion pcisaages. Though not explicitly recorded on 
a per-subject basis, it was clear that subjects in tWe induced 
conditions took the longest time. 

In the control condition, subjects were instructed to read 
the passage carefully because later they were expected to answer 
questions about the passage contents (see Appendix C for detailed 
H instructions for all conditions) . Subjects in the four experimental 
condit;Lons were also told that they would be tested on the passage 
. contents. 
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In the imagery condition, subjects were instructed to read|(P^ 
each passage carefully, and after reading each paragraph, when 
they saw the word PICTURE, they were to pause and get a picture - 
in their mind of what the paragraph was eQx^ut. Two additional 
procedures were employed to increase the probeUDilit^ of imagery 
production : First, these subjects were informed that they would 
be expected to reproduce their imatges by drawing from mcxnory at 
the end of the session (in fact, the experimenter asked each subject 
to describe one of his images from each test passage, after the 
posttest); second, these subjects were also told that when they 
were imaging, they should look up for a few seconds so that the 
experimenter would have some indication that they might be imaging. 
An exan^Jle was provided of what was meamt by getting a picture in 
their mind corresponding to a passage. 

In the subject-generated verbal summary condition, subjects 
were instructed to read each paragraph carefully, and after reading 
each paragraph, when they saw the word SENTENCE^ they were to pause 
and, in their own words, think of what the paragraph was about. 
The same two additional procedures were used here as in the imagery 
condition — namely that subjects would be exacted to reproduce 
their verbal summary (they were asked to reproduce one of these 
after the posttest), and that they should look up^ for a few seconds. 
An example was provided of what- their verbal siimmary might be. 

illustration condition, subjects' were instructed to 
read the passage carefully and after reading each paragraph, they 
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should look at the accon5>anying iilustration wliiCh would be a 
reminder to them of What tjhe paragrajph^ was about. 

In "^he experimenter-provided verbal statement condition y 
subjects were instructed to read the passage cirefuljly and after 
reading each paragraph, theyf should look at the accompanying 
verbal statement which would be a reminder t^ithem.of y^t 
paragraph was edx>ut. ' - ! 

The same verbal and pictorial exajiit>les that were usrt 
induced conditions were also used in the /inqjiosejSl 5^ and pic- 
torial conditi9ns- As waai^tated previous J// JJ^ 

was used as a warraua;^cause its c&arac^l:e;r Vas^^^^ sub- 
iects- Each testf^was giv^ iinniediatelV'i^ (the 
warmup passage and the cri^tericm pass2vge) The experi- 




roentq;: read the questions aiiBa^ia^^ the responses 

Which -werB recorded 4>y;^e. expesrimentert^. After t&ie questions were 
asked for the watmup ^ssage , the sijt>j€|p$;^^^ 

the' secondj'ipassage. ' :.''':P-^ . ^ 

Design ^ _ 

Two sets of an^Etjses Were performed on the data. One set ^ 
involved responses, to questions which were elaborated; the other 
s^t involved responses to questions which were not elaborated. 
Each set of analysie^ consisted of cbmpariiSbns between each of the 
treatments ajK£%ie control, as well as oo^?>^u:ison9 among certain 



treatments./. These contrasts were performed on the data as arranged 
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in Figure 4. Only specific amalyses of this 2x5 array were of 
interest in the present investigation. These are presented in 
Figure 5. 

FIGURE 5 

ARRANGEMENT OF THE DATA FOR EACH SET OF i^NALYSES 
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Within each type of^estion, th^ first eighf contras t^^ 
were used to 'compare ed^ treatment^ with the^control acros JwLdin^ 
ability^ as well as thfe interaction between treatment and ability 

^¥g. , thQ first cgg^^st compared Instructions to Image with 

' ■ f« 

Control across c^dincf ability ; ' the second contrast con?)ared the 

^ , • ^ V'.' . , • 

interaction off reading abilit^^ith the Imagery-Ccwitrol difference) . 
The second eight contrasts were qsed to con5)are treatJients with 
each other. Of the six ^ssible con4)arisons beC^en treatments^ 
(and the- corresponding six interaction comparisons) only fovfr were 
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FIGURE. 6 

CONTRASTS UgBD TO COMPARE THE CELLS OP FIGURE 5 
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of interest' in the present invest^qfition. These cohljjgfltete-^compaiw^ed 
induced vs. iit^sed (within pictorial and within ve:i^|^l) and 
pictorial vs. verbal (withi^ induced and within imposed). The • 
corresponding interaction contrasts conqpared th^e relative facili- . 
tation of th^, t2;£atments for each reader type (e.g., the ninth 
contrast compared Instructions to Image and Illustrations across 
reading ability with the Imagery-Illustration difference) - The 
four contrasts comparing a treatment with the Control across 



reding abild^ty were directional .(one-taiiled) , the remaining 12. 

wff , fiach con^arison was tested at 



contra$t}S; 




, j^t w4s determined that with 20 subjects 
/V€^d bfe .^0 to detect a «650 difference 




and ,the;'c6&t:rol condition (a = .0125, 



larly, with thiis number of stibjects, power 



^70a dif fer^ce associat^d[ with each of the 



ttia'iled^ . An alpha level of 



4.sotv was c^^ajM^sift- as ^fkeep the ejcperiment- 
ip/p:eaLSon|^ ^pj^jtsis^ t«5ts on each of 
t|/ a. =x/t5l25^€d^ eaehw: expdtitoent- 
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RESULTS . 

The effect of trWyaients and their differential facilitation 
for the two ability groups was determined through two sets of 
analyses; one set of analyses of responses to questions pertainin^|l||^ 
to text which was elaborated, and another of analyses of 
responses to questions perta^^ing to text which was not elaborate. 
The results of this investigation will be presented by first 
considering the first set of analyses followed by a consider at 
of the second set of analyses. As eaiSh conqparison^f a set of 
aneuLyses (between two treatments, or between a treatment and the v 
^oc^ntrol) is considered, corresponding interaction involving 

the two ability groups will also be ..considered. 

Analyses of Question^ -'Corresponding Jto Elaborated Text 

- .^.^ y ' ■ . ' ■ z. r~. 

" sixteen planned compeurisons as plresented^n Figure 5 were 
perfometi^ deteCTiine facilitation due to treatments and differential 



effcjfcts as a function of ability level for responses to questions 



pertaining to text which wai6 elaborated. Each oomarison wais ^ ^ 
tested at an a-level of .0125. The four conparison6 bet^^jin the v. 
control and each treatment were directional; the remaining £2 



were 



Since subjects were randomly eueigned to treatment^ prior to 

*/ 
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determination of thei* ability group placement, and because some 



subjects were dropped from the study because there wefe no steuidard 
achievement reading scores available for them, the resulting 
san^le sizes were unequal from one ability/tre^|unent combin^ion 



, to the next (see Table I^/ As a result, it was necessary to 
compute the harmonic mesui'bf the cell sizes (N = 19 ,9641) which 
was then used in unweigh^a)||)^^s £urialyses (see Kirk, 1968). 

To facilitate the reader's^ interpretation of the ^ta, they 
have been converted ^t^^percentages • The error term for questions 



which referred to elaborated text was con5>uted.to be MS^ = 421.45. 
This term was used in each of the 16 conparisons. The standard 
deviations from which this tern, Ji^tttii calculated are presented iM 
Table !• 



The mean percentages of corrjfli 
are also presented in Table' I 
conqparisons 
four cell^^U^ 
effect of Jd^w 




s (q/dt. of seven) ' 
f placed 
was between 



.b^ the tw9 ability gro 
J-^^ %/ .... 
|'inl;eraction between treatment .and 

ability .y Thef^^^Ferifli of a treatment with the 

gont^l (four maiiT effects and four intera^ioite) , and eight 

r 

omparisons (four maiden effects and four interactions) between 
treatililnts* These cdiiy^^i^ns and their corresponding F-rat^ios 
are presented in Tcd>le 11^^ The values of F necessaury ^ obtai|Ji 



significance at a ~. .0125 with 1 and 190 degrees of freedom is 



6 
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TABLE I 

CELL SIZES, MEAN PERCENT CORRECT, AND STANDARD DOTATIONS 
^ FOR EACH ABILITY LEVEL AND TREATHENT 
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Above Grade 
Level 
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p X » 32.65 
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28.57 
'-21.91 


. 36.43 


n '=9^^ ' 
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, 38#39 , 
20,68, 


: 2P ' 

62.14 
; ^-70 ^ 


20 

44.29 

^14:^8;.,^. 


20 

64.29 
2!l.86 ' 



Across Grade^Levels' ''^ 42. 52 
(Unweidjlhted Mean) 

n = 19.9641 

MS„ = 29.50 
E 



39, 



:*'^.^3.18'* 36.43 50.^ 
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TABLE II 



COMPARISONS AND CORRESPONDING F- RATIOS FOR 
QUESTIONS PERTAINING TO ELABORATED TEXT 



# 



Comparison 



F-Ratio 



Mair^ Effect Interaction 



Control vs Instructions 
to Image 




5.3909 




. . .J.. 

Control Experimenter- 
Provided illustration 






■ — - ^'^ * 
Control vs Instructions 

to SunH^rize 


1.7560 


— r- 

<i • 


Control vs Experimenter- 
Provifled Summary 


2.9116 


» 

<1 


Inst||gptions to Image vs 
Experimenter Provided 
ULliistration 


9.2627* 


4-5191 




Ins£ructibns to Im^ge vs 
Inst^uctioqs to Summarize 


<1 


3.5531 


Bxpeirimenter-Provided 
Illuistration vs Experimenter- 
Pro'^ided Sunmary 


<1 


1 ;i68i 


tjnitructions to Sunroarixe vs^ J 

Esiperiinenter-Provided Siimmary 

• 


9.1901* 


1.7462 


♦significant at u * ni_ 

■ ■ . " ,■■> 


* 




ft 



5.10 for the directional comparisons and 6.25 for the non-directional 
coioparisons . 

The first four main effect coitqparisons presented in Table II 
were conducted to test Hypothesis 1. As can be seen, there is only 
one of ,th«8e foxar comparisons which supports the hypothesis; 
namely, Experimehter-provided illustrations comj^ared to the Control. 
There was no facilitation as a fiinction of the otl\er three treat- 
ments. In fact. Instructions to Summarize descriptively decreased 
j^erformamce conqpared to the Control. 

The corresponding interactions showed no significant diffgjr- 
ential facilitation of treatments compared to the Control forSBie 
two ability groups. The interaction between ability and the 
Imagery-Control differences %^ich approached jsignificance was 
due to a sli^t increase in performzmce for the low abitity group, 
4nd a oorresf>onding|^ decrease in performance "^^r the high ability 
group in the Imagery condition relative to the Control. * 

Of the remaining ei^t ^comparisons (between treatments) , 
Wo main effect contrasts were significant: induced vs. isqposed 
within pictorial ; induced vs . imposed within verbal . For both ^ 

these compari^ns^ experimenter-provided .elaUx>ration was better 

■ • \ 

than subject-generated elaboration. The interaction between 
ability and the fil'st of these differences ( imj[ i indue ki^i th in 
pictoriat) approached significance. ^<l!his was primarily due to the 
hi^er performance of the above > grade level group in tale illus- 
tration condition compared to th^ir performance in' the Imagery 

m 



condition. However, as was noted previously with reference to the 
Control condition, this is not so much a function of the facili- 
tative effect of Illustrations as it is a function of the depressed 
performamce under Imagery instructions. 

1 

Analyses of Questions Corresponding td^neleUPorated Text 

Sixteen planned conqparisons as presented in Figure 5 were 
performed to determine facilitation due to treatments and differ- 
ential effects according to ability level for responses to questions 
1 

pertaining to text which was not elaborated. Each comparison was 

tested at an a-level of .0125; the f^r conpiurisons between the 

■ ■ f 

coA'trca ^uid one treatment^^|jj^e directional, the remaining 12 
wereipot. '""-^ ^ 

The error term for questions which referred to unelaJdHlrated 
text was con5>uted^to be MS = 381.51 in each of 16 'comparisons. 
The standard deviations frorf which this term were calculatc^are 
presented in Table III.^ The mean percentages of correct responses 
(out of deven) are also presen^^ed in Table III; Analysis consisted 
of plained comparisons amoiiig these cell means. The 16 oon¥>arlsons 

for ti^jB^ihalys^i^ were based on the same contrasts as the' questions 

, %/ ♦ ^^'^"^'""^ — ^ - • 

pertaining to elaUbo rated text. These compaurisons and, theii^x»rres- 
ponding F-ratlos are "presented ih TablA^. The values CMtF 
necessary^ to obta^ significance at a .0125 (1 and ISO d^) axe 
5.10 (direct;ion2d.) and 6i25 (non-directional). 



TABLE III 



CELL SIZES, MEAN PERCENT CORRECT, AND STANDARD DEVIAflONS 
FOR EACH ABILITY LEVEL AND TREATMENT 
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TABLE IV 



COMrARISONS AND CORRESPONDING F-RATIOS FOR 
- QUESTIONS PERTAINING TO UNEIABORATED TEXT 



F- Ratio 



Main Effect Int^iBbtion 



Control vs Instructions 
to Image 






Control vs Experimenter- 
Provided Illustration 


<1 


<1 . 


Control vs Instructions 
to Summarize 


<1 


<1 


Control vs Experimenter- 
Provided Suximary 


<1 


<1 


Instructions to Image vs 

ExpQjjjnenter-Provided 

IlliSKration 


2.5537 


3.3794 


IrxitHuctions to Image vs* 
Instructions to Svmsnarize 


<1 


1.8907 

, 


Experimenter-Provided 
Illustration ys Experimenter- 
Provided Summary 


<1 




Instructions to Summarize vs 
Experimenter-Provided Summary 


<1 


<i 
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Thi^s^^£LQt of comparisons was conducted to tfSt Hypotheses 2 and 
As caiii^l^e seen, there are no /significant differences associated 
with any of these cx>ntrasts. TlHfjK^fiujXels no facilitation for text 




to which these questions referrett^ ^ . 

Summary of Analyses as Related to Previcpus Hypotheses 

The first and second^ hypotheses predicted that there would 
be facilitation in the induceid verbal and pictorial conditions 
for all text because there could be no control over K09Lt piurtions 
of the text the subject would^hoose to"" elaborate jfl^^induced 




to do so. Analysis of both types of questions si 

I 

facilitation occurred as a function of the .two %]3^JPBP^ strlftegies . 

The third hypothesis predicted that there |its^^ facilitation 
in the imposed verbal and pictorial conditiotl^S^Hs'#xt which 
was not elaborated because of its'" associatiot^^^th the elaborat^ed 
text. This was not demonstrated, but the lack of facilitation for 
unelaborat^d text may have been due to the small amount of facili- 
tation for the elaborated text. H 

Although no specific predictions were made based on the two 
ability groups, it w^s expeclied that the low ability group would 
benefit more ^rom pitovided illustrations than would the high ability 
grouflf This was noj;^ found to be the case. In fact, both groxipsi 

If! ■' 
/ ■ ■ • , • 

benefited from illustrations by ab||git the same^tfiiDunt dbinpared 
to the Control . • 



Chapter VI s 
DISCUSSION 

This study was designed and cxDnducted to ajiswer two general 
questions; Can el^dx)ration strategies which have been shown to 
work with laboratory passages be as effective with more school- 
like (referred to here as "tQxtJx>ok") passages? Can verbal elabora- 
tion procedures be shown to ^fac4,J^Jt^ tt»«Ofy ^or text as effectively 
as pictorial elabotlll^jCtti^^ to answer both of these 

questions in one study may have resulted in compromising ^he 
accuracy with which edch quastion^was^ andwei^ed. Specifica^y, 

■ 

since the el£ax>ration procedures used in the present study provided 
only marginal facilitation with the type of passage used,' a _^ 
legitimate con^arison of verbal and pictorial stx^tegies ^nay 
have been undermined, - \ - ' 

In this discussion soite additional, rtiiearch 
of Which, during ^e time^en the present study was ^^ng designed . 
and conducted, th^s author was not awanfe. lliese studies l^avk 
.investigated pictorial and verbal eAabort^tion strategies using 
textbook passages, l^iis research will be followed by the work 

of Levin, Bender and Lesgold (In press) who suggest a more reasonable 

' \ 'J 
control procedure against which ^tp compare elaborative strategies 



using adjunct: aids such-^as pictures a!hd^erbal statements,. 



Then, the results of the present investigation will be ^idoussed 
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considering first the analysis of responses to questions pertaining 

— ' ■ 7 ' ■ • 

to elaborated text, then the cmalysis of responses to questions 
pertaining to unelaborated text- Following this, supplementary 
results will be presented in which college students were subjected 
to the procedures used in the present investigation. In view of 
these results, some cdraments concerning the difficulty of the 
pas^ge will be considered. - ' 

7° ■■ . . . ■ 

Finally^ implications' of the present research and suggestions 

for future research will be discussed. As stated above, the 

y 

current investigation has created more questions than it hasv.^ 
cms we red. 

Additional Research- L/sing Textbooks Passages and Verbal Elaboration 

At the outset of .this stUdy, the present author Vas not 
aware of research which might provide <-some idea of what to expect 
with a textbook passage cmd verbal elaboration. The studies by 
Gibbons and Boutwpll (1972) arid by Rasco, Tennyson, and Boutweli 
(1975) contained so many apparent 'discrepancies and flaws that ^ 
their findings are highly suspect. Fon instance, the authors ' 
appeau: to have incorrectly reported a significant imagery effect 
while in fact inspection of the data suggests that illustrations 
yielded signif icant^acilit^tion.l A$3it turns out^the findings 
Of the present study are In Clos^^ a^greement with the findings 
of these two investigations— tkat^ reca|l of textbook . passages 
is riot improved with imagery l^risbiruct ions' but srome improvement > ^ 

' . - • 97 " . 
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is Qbtairied by providing illustrations, 

puring the writing of this paper, two additional sources 
of inforination became known which tea^p substantially on the 
P^^^ictions and findings of this investigation. One is a paper 

c 

P^^^ented by I^e^gold and Curtis (1974);^ the other is CxirtisV 
nia^t:er*^ thesis (i975) . In these studies, verbal elaboration 
was investigateci and then compared with imagery instructions 
usit\cr'^eKt;i2pok passages; 

»rhe firstYof these investigations, by-^Lesgold and Curtis 
(1^'>4) , conipaire^instructions to college students to prepare ^^erbal 
sUJtut^j^i^s while reading passages (and- then .write .out the summary)^'' 
wi^h a control gj^oup ^instructed to read the passages for recall 
(an(j then alphabetize tha words in each passage)**. A third group 
was instructe^ to prepare suxnmaries, but they wrote the summaries 
for: ^ly half o^ the passages, £tnd alphabetized the bther half of 
the passages. This last group wa^ included to determine if writing 
the g^imnaries w^g.the? in^x^rtant activity* or if preparing th€^,^summary 
was gtifficient. fhe re^^ults w^re that both treatments were sig^ 
ni^ican-tly different from the* control but not from one another. 
NO Comparison w^g made in the thir^ 'group between p.erform£ince oh • 
pas^-^ges for which summaries were written, and" passages which were 
alPhr^etized ' by subjects. Moreover, whe^ the subjects were - 

di'^ided into good and poor readers based on a standa];ii reading r * 

'A 

con^^ehension test* no interaction was found between ability €md 
^3^^^tinent> hoth groups benefited equally from the strategy. ^ 



Appai;er>tly , t^reparation , of a verbal sunroary is sufficient to improve 
performance. 

Although a significant difference was fom^ between treatments 
and contrpl, interpretation of these findings is necessary. The 
control group /Used iti^ this study did more than just read for recall- 
they filled time by alphaBetizing the woirds in the passage. Intui- 
tively f this, control procedure shoulci have no detrimental effec^t, 
on recall compared to a control merely instructed to read for 
recall . But in a subsequent sftudy, Curtis fovind a marked decrease^ 

in performance when control subjects alphabetized the passage in- 

• ,' ^ 

conparison to -when theX--^iri5>ly read for recall* 

Curtis '(in preparation) compared verbal aiid pictorial strate- 
gies with readrplus-alphabetize emd read-only control^ ^oups • 
The strategies' were made parallel by , requiring- adult siibjects ,in 
the pictorial elaboration group to draw a series of il*lU9trations 
clepicting the contents of the passage^^ while subjects in the vierbal 
elaborati9n group wrote summaries of the passage, ^^se subjects 

and those in'^^e read-plus-alphabetize grox^) actually perforsied 

^ ^ . . ' 

significantly poorer than the read-only control. 

This fihj^ing limits the in^erpretati vu'of results that compare 

elaboration treatments with control conditions (e.g., Lesgold 

fi^rtis, 1974). Althoughv^^l^sgo^ and Curtis .obtfiined facilitation 

f^rom their treatments ^compared to a control , these results must be 

tempered by the results of the Curtis ^tudy; namely that the control 

us/BcTby Lesgold andtcurtis (alphabetizing the ^pstSage) actually 



^ (■■ . 9d 



depresses performance compared to o^ly reading the pet^sage. 

Levin, Bender, and Lesgoldf (in press) further tested this 
possibility by requiring one control group of young children to*" 

color geometric shapes while another control group only read. 

... . . ^; . 

There wds no (difference in recall between these two groups. 

Why should a time- filling activity (alphabetizing the passage 
OF coloring geometric shapes) produce different results ini these 
studies? It may be that while coloring geometric shapes only 
fiXls time, alphabeti^^ing the passage create^ confusion in the 



readers. While searching through the passage for words that 
begin irti a certain letj:er, the reader may be scrambling the 
passage in his memory, l^is alphabetizing may therefore interfere 
with what has been rec^d, while coloring shapes 'does not. 

It must be kept in mind that -the studies by Lesgold axid Curtis 
used adult subjects, while the study by Levin, Bfendet, and Lesigold 
used ypung children; and^that this difference limits any comparison 
that caji he made between the studies. It c2unnot be assumed that 
procedures tliat result in certain behaviors with adults #110. result 

>^ ■ • ' - 

in similar behaviors with children. In fact, ^Lev4.n, Bender, and 
Lesgold initially discounted the possibility that simple repetition 
would be an effective strategy "for children based on evidence 
denyonstrating that simple rehearsal was not effective for adults. 

\ 

Therefore, while alphabetizing may lead to intesrference adults 



it may not for childreijir One possible ejcplcftjation fot thi;i cotdd 
be that adults, because of their over-learned reading skills', are 




too 
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the two different 
authors suggested. 



unable to process the first letter of a wotd without p^cessing 

> ■ 

the entire word; while such would not be the case fbi* i^hildren 

} }' V- ■ 

who are just learning the skills required for readir>^. 

The work of Lesgold, McCormick and Golinkof f (J.97|^) is also 

I 

relevant here. Recall that these researchers compare^ imagery 
facilitatior> for story-like passages and a ^standard reading achieve- 
ment test (MAT reading subtest). When reminded to use the imagery 
strategy, recall was improved for the ^tory-like passage. However, 
even when these third and fourth graders were reminded to generate 
images ' during the MAT, there was no facilitation djie to imagery 
instructions. These findings may have been due to 
types of passages (text-book vs. story), or as the 
the imagery training procedures may have been ineffective in a 
standard reading test where the appa;rently iraportajnt factors are 
word recognition,' sentence \inderstanding', and tes^H^aking skills. 
These skills are in contrast with the ^^hasis of / the training 
procedure which stressed Attending to ^e main passage themes 

V J 

An additional point should be mentioned «ere . In this study. 
- by Lesgold, Mccormick, ancT Golinkof f , t^ie storfy-like passages were 
administered on an individual HDasis, while the IfkT was administered 
to clcissroom groups. Perhaps the individual attention >ras responsible 
for the imagery facilitation. In such a one-tol-one setting, there 
H may be a greater likfelihood of subjects' cpmpliance with instructions 
Considering the combined research efforts |of Lesteld afSd 
Cuptis; Curtis; Lesgold, McCormick and Golinkojpfr Gibbons ajid 
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Boutwell; and Rasco, Tennyson, auid Boutwell, what predictions could 
have been made? When measuring recall for text-like passages, 
previous research has consistently demonstrated that induced 
pictorial and verbal elaboration provide no facilitation while 
illustration does - These results compare f avor2ibly with the findings 
of the present investigation- Each of these findings will now 
be considered in turn with the hope 'of shedding more light on this 
body of research. 

Results of the Present Investigation ^ ' 

The results will be discussed according to their presentation 
in the previous ' chapter. This discussion will first deal yith 
responses to questions pertaining to elaborated emd then to 
unelaborated text. Following this, there will be a general 
discussion of the findings of this and similar research, and the 
inplications of these findings including suggestioJis for further 
research. 

Responses to questions pertaining to elaborated text . Of the 
significant comparisons in this investigation, all involved this 

» 

group of questions. The first of these, a comparison of control 
with illustrations, has been consistently supported • in recent reading 
research; not only where the passages have been specially constructed 
for the task (e.g.., Guttmann, ,1976; Rohwer & Matz, 1975; Lesgold, 
McCorm^ck, & Golin^off, 1975; Shimton, 1974, wit^i oral presentation), X 
but ilso when passages were taken from textbopksr (Gibbons & Boutwell, 

) ■ 
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1972; Rasco, Tennyson, & Boutwell, 1975) and children's stories 
(Peack, 1974). Illustrations used in tl\is capacity probably aid 
recall by representing the material in a second mode, and by 
supplying some organization which combines the components of 
the passage. That this method of el£±>oration has been repeatedly 
shown io be facilitative for text recall is probadDly due to the 

lack of interpretation required by the. reader to comprehend the 

'8 

stimuli. In all the other strategies, the reader is required 
to obtain information from printed text, ^rely, this body of 
research has firmly esteiblished the facilitative effect of illus- 
trations on comprehension — especially that of children — something 
that Samuels (1970) attempted to discount. 

A possible alternative explanation of the facilitative effects 

1 

of illustrations on text suggested by Lesgold, Levin, et al. (1975) 
^is that Illustrations merely provide a second rehearsal of the 
passage. If this is the case, providing illustrations with text 
is not very appealing because of the difficulty in creating illus- 
trations ih comparison with simply instructing subjects to read 
the text a second time. TSiis possibilj.ty has been tested directly 
by Levin, Bender, and Lesgold <in press). ^^ 

In one experiment by Levin, Binder, eund Lesgold, first graders 
^listened to three short peissages (five sentences each), under one of 

- y ' 

Accbrding to Elkind (see Footnote 1), by age 11 children have 
I6amed to conprehend the 'Izhame of cm illustration that requires 
«om€j inference on the part of the child. 
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five conditions. Three of the conditions were variations of 
providing cut-outs^ «md a background, which when combined, illuist rated 
the text. These treatments were compared with a repetitio^condition 
in which the subject repeated edch sentence as it wag presented; 

• m 

and a control in which subjects simply listened. Results showed 
that the four treatments were equally facilitative «md significantly 
better than the control. These findings suggested that providing 
illustrations* may be no better than simple verbal rehearsal - 

This possibility was investigated further in a second experi- 
ment. Because of the possibility of a ceiling effect in the first 
experiment. Bender and Levin used longer passages' (Gutl^jann's 
two 10-sentence passages) in cui attempt to eunplify amy difference 
that might exist between rehearsal cuid illustration. The results 
of this study de^monstrated that while rehearsal was signif icamtly 
better than control, provrding illustrations was significantly^ 
better than rehearsal. These^indings suggest that there is \ 
increased facilitation when illustrations are provided relative 
to simple verbal repetition. Illustrations may provide more than - 
a second rehearsal maUci'ng their use as a text-lemming aid justifiable. 

There are implications of these findings to the present study 
and other studies of similar design Where adjunct materials axe 
.used to facilitate recall. If performance in a, reading task can 
be consideral>^y in^roved by requiring the reader simply to repeat 
what has been read or heard, then any other strategy requiring 
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elaborate techniques should result in performance that is considerably 
better than sample repetition, or else ther^^ is not sufficient 
payoff to warremt the elaborate technique. In other woxrds, it 
seems crucial that the effectiveness of elaborative strategies 
be measured in reference to a simple repetition strategy. 

A contributor to the second sighificajit finding in the present 
study, the sigMficauit difference between Iipagery and Illustration, 
was the large drop in perfc5rmance of the above-average readers 
in the Imagery /:ondition relative to the Control (a differenfce 
in mean perform2mce of 14%). However, the interactions involving * 
ability and the difference between the two treatments (Imagery 
and Illustration) , as well as ability and the difference between 
each treatment with the control were not found to be statistically 
significant. This ma^ be attributable to the difficulty of the 
passage. As mentioned before, the illustrations supplied infoxrma- 
tion contained in the text but did not require that it be abstracted 
from the teact. In this regsurd, the illustrations can be viewed 
as an adjxinct aid that could be used instead of the text. On the 
other hand, subjects in the ^Imagery conditions first had to process 
the prose and^ thdn form an image, based on it. Given that the passage 

4 

Hised turned out to be quite difficult, this task may not have been 
.easily accomplished. Tliis is similar to the problem encountered 
by Deficit-p9or readers (those with word decoding problems) with 
simple passages in the study by ^||pj^h (1973) . Ihese findings of 
decreeised performance in the Imagery condition sure consistent with 
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the results of Lesgold ^nd Curtis (1974) and Curtis (in prepara- 
tion) discussed aUDOve in which induced el«iboration decreased per- 
formance relative to a read-only control- However, these findingsf 
are inconsistent with results of a number of studies by Levin, 
Lesgold and others in which imagery instructions are facilitative 
(especially for listening tasks^) when the passage is specifically 
construcyed for the task. These discrepant findings related to 
the type of passage will continue to emerge in this discussion 
and will be considered mcj^re- thoroughly below. ^ 

Th^^ignif leant difference bet:ween induced and imposed 
elaboration in th6 pictorial mode was also demonstrated in the 
verbal mode. In the comparison between Subject-generated and*. 
Experimenter-prpvided verbal suimaaries, the improvement in per- 
formance from induced' to imposed was consistent for both reading 
ability groups. , Both groups benefited more from an imposed verbal 
strategy. This tendency for the imposed strategies to be more 
facilitative than thfe induced strategies is in spite of the fact 
that subjects in the induced conditions took noticeably longer 
to complete the task. ^ 

The same argument is offered here as was offered eUDOve for 
the pictorial mode: Perhaps the passage difficulty prevented 

^the children from benj^fiting from an induced strate^ because 
they first had to process the" prose and. then generate a suitable 

. verbal s^jimmary of it. On the other hand, the experimenter-provided, 
verbal summary could stand by itself in place of the text. The 
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main points'^ of tho passage could be obtained from the suiwnarioa 
which were short and simpler than the paragraphs to which they 
related, making processing) an easier task, . And again, these findings 

are consistent with t^eejof JUesgold and Curtis (1974) i, Induced 

^^^^ ' % 

strategies of lioTbenefit when the passage is difficult. 

In line with the model depicted in- Figure 1, it is appropriate 
to comment at this* point that the eODility to elaborate a passage 
depend^on the difficulty of the passage and the ability of the 
reader. As passage difficulty increases, elaboration becomes 
more difficult; as subject idbility increases, readers become more * 
able to provide their own elaboration, relying less op elaboration 
proyi^ded by the experimenter. In fa'jpt, it seem reasonable to 

assume that there is an interaction between subject ability and 

) 

^Ask diff^ulty such that as abiiity increases, more difficult 
passages maVH^^oxQcess fully elaborated by the subject. What 
may be too difficult a passage for fifth graders to elaborate, 
may be sufficiently easy for adult readers to elaborate. 

At this "point, 6ne can only speculate .about why such passages' 
do not lend themselves to facilitation by induced elaboration. 
It has been pointed out elsewhere in this paper 'that passages 
constructed specifically for reading research, such as thosfe 

4 

discussed above, consist of extensions of verbally elaborated 
paired-associates which are typic£tLly very concrete and imageable. 
Furthermore, there is typically a strong story line throughout the 
passage, little information of an instructional nature is transmitted, 
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ami thv? contontf; txrv mt>r«» cx^ncreto and comi^rehonB ibie . Thin is 
in contrast with toxtboSk passages which are intende^d to convey 
now knowledqa. Seldom is there a story line which continues | 
through the i:\as9aqe « and the sentences are generally of Inqre complex 
construction. One or all of these factors may be responsible for 
the- lack of facilitation found in the present study. J 

Beyond the predicti^ons of facilitation due to the strategies, 
additional comparisons involving main effects 2md interaptiohs 
were of interest, but for which there were no specific. predictions, 
or were post hoc. l*he first of these w«u3 an interest in deter- 
mining whether verbal or pictorial el£dx)ration would be more 
facilitative. A considered>le £imoung of research which was presented 
♦aboVe has shown that at least with certain types of passages pic- 
/tonal elaboration is effective. Little research has been concerned 
with verbal elciboratidn in reading research so that its facilitative 
effect is unc^rti^in. 

The present ys^udy and the work of Lesgold and Curtis (1974) 
suggests that verbal and pictorial strategies are comparable at 

■ . " . • ■ - ' ■ r 

least with a textbooJj passage. Whether this finding will hold 



up with passaged specifically constructed for the test remains 
to be seen. For that matter, the present finding suggesting 
comparaibility- between verbal and pictorial elaboration modes 

J 

might be tested with additional (less difficult) textbook passages. 

A secbnd aim of the present study was to inves-ti^ate inter- 
actions between the various strategies and reading adbility. Based 
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on the discussiorf^^reiating to the induced/in^sed continuum that 
was presented earlier (f'tgure 1), it wais ajiticipjited th^t below- 
SLvet^gd readers would benefc^t iroiri^'£^m^i^^i|^ elaboration than 
from induced elaboration. This finding weis not statistically 
supported in th6 presi9nt study; no significant intWaction .compari- 

■ . ^ ■ - ?: . ' 

sons were obtained between ability and induced emp in^sed strategies 
However r inspection of the data revea|,s that there was *a tendency . 
for. both ability groups to behefi^Mnore ^from the imposed strategies 
th6ui from the induced strategii^^^?^ /riiis descriptS^ve finding is in ' 
^greemeAt with the discussion presented above: 'Namely that as 

» 

difficulty increases, elaboration must be more inqposed in order 
to be facilitative. < 

Responses to questions pertaining to uneiaborated text . There , 
were no significemt differences associated with any of the eight 
comparisons made for these qtf&stions. Analysis of these comparisons 
was conducted to test Hypotheses 2 and 3. The induced s£^a4;egies 
should have had the same effect for all the text because there was 
no control over what-1^0 text wpu|d be elaborated by 

the subjects. As in the emalyses of responses pertaining to 
elaborated text, there was no facilitation for responses pertaining 



to^ uneiaborated text in the^nduced strate-jy conditions. 

Hypothesis 3 was not supported ar all by these data. The trend 
in the data obtained by Pedfck (consistent, but non-significant 
facilitation for unelzdborated text) suggested that because of its 
association with elaborated text, recall for uneiaborated text may 

i . , ■ ■ 
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be improved. Failure to support this prediction^ may be due to the 
fact thkt such facilitation does notr^occur/ or the difficulty of 
the passage prevented this finding from being observed (belpw 
average ' readers got only 17% of these cjuestions correct, cuid above- 
average readers got only _33% correct) • A third alternative ' 
explcuiation may -be the way in which the questions were selected. 
Questions for the unelaiborated text were based on portions of text 
that may be .considered periphercJ. to the/main ideas of the passage^ 



Supplementary Results ■ 

The overall low level of performance deserves some comment. 



The highest average level of responding was 52% for the above-grade 

ow- 



level readers on rhe elaborated text questions. (36% for the below- 



grade level i?eaaers) • This low performance suggests that the 
passage was of considerable difficulty for the fifth grade subjects. 
In fact, data were subsequently collected on a group of college 
students. The same passages cuid elaboration strategies were adminis 
terlfb to a group of about 35 students. The mean performance/ for 
these siibjects averaged over all questions and conditions was about 
70%. So although the passage was taken from a connonly used sixth 
grade text, it was quite difficult and may have depressed perfor- 
mance to such a low level that differences eunong treatments were 
concealed. 

The results of this supplementary experiment warrcuit comment. 
There wej^e only a few subjects in each condition (an average of 7) 
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so that the results were not amalyzed statistically, but it is woirth 
pointing out that the mecms werS 71% for Control, , 64% for Jttiagery, 
70% Illvistrations, 64% yor Sijbject-generated sunim2ur^s, and 
59% for Experinfenter--provideQxSuinmea:ies* Hiis n^rro%<r spread of 
s<tores suggests that subjects we^e not able- hpnftfat from the 
'strategies'. In fact, all treatments yielded performeince below the 
control condition, a finding si,milar to that oUOfciined by Curtis 
(in preparation). For adult readers, these low levels of Per-j 
forrosunce are especially surprising. It would be escpected thati 
.adults would have some familiarity with the passage contentsy 
thus increasing thei^ correct response rate*. They should also 
have been able to' conprehend the text because the concepts shoult^ 
not be new to college students. 

Difficulty of the Passage 

Why should such a passage, intended for a sikth grade audience, 
be so difficult even for a^dxilts? Apparently , social studies (and 
science) textbooks, because of the nature of the subject matter, 
are typically written at least two grade levels above the grade 
level for which they are intended. This procedure is not xnten- 
tional, and has only recently b^en recognized. The high level 
of reading difficulty is not obviously apparent, for it exists 



9 

Personal communication from Dr. Kay Harty, principal of 
Midvale School, Madison, W- aonsin, Noveiriber 1975. 
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not ^he surface structurie but in the deep semantic structure. 

is currently an attempt to remedy thi6 situa^tion. * Text 
ain^(3 directly at a fifth grade level of comprehension swould*be a 
desi^3j3X^ stimulus passage for the present investigation. 

Inhere ds orx^ other fact concerning passage difficulty: The 
co^^Vol conditio!^ performance (for the main study) for unelaborated 
te^ct questions Was '33% for above-grade level readers, and 18% for 
belo\^_gj^ade level readers. The control condition perfOrmMce for 
^^^^rated text questions^Was J52% and 33%. These levels of perform- 

suggest that there was a considerable difference in difficulty 
betw^gyi the text which was elaborated and the text which was not. 
This no doubt ^reflects the way in which the text Was divided into 
eiabQj.2ited andm^giaborated segments. Recall that the require- 
inent^ fojr selection of elaborated' text was that it could be illus- 
trate^ ^ This Suggests that these portions of text were more concrete 
CioUXd stand alone from the context of the passage. These factors' 
have been th^ reason why the elaborated text was easier to 
leari^ than the ux^eiabor^ted text. VV* • 



Iitgllnat ions of j^hi s Researc h 

The purpose of this st tidy was to determine i£ strategies could 
be ici^l^fied which would aid in increasing children's reading 
PerfOj^nce on school-related text ^terials. The . strategies chosen 
h*^^® been repeatedly demonstrated to be either highly successful 
^^lated to highly ^s^ojcpssful procedures used in the laboratory" 
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with specially designed passages. If these strategies could be 
adapted to text-like material, the iinplications to clatssroom -le2uniing 
ar^ obvious. Unfortunately, the treatments selected for the present 
study were not ve?^ success; ful. ^ , * 

Should the rjasultg^^of^ this research suggest Jthat there is no T 
reward in futther investigation of the practical application of 
elaboration strategies? ^ Certainly not:; there is enou^ support 
from this study and other research cited in C3iapter 2 to suggest 
that there are factors involved in facilitative reading strategies 
about which the scientist 'is. not yet aware. |If the ^Strategies \ 
work for certain peissages , what' prevents them from not facilitating 
memory and comprehension for other passages? The demonstration 
that illustrations facilitated performance in,, this investigation 
is quite significant in and of itself.. After all, that the place- - 
ment of pictures cam* in^rove performance makes it an in^rtant 
cauididate for inclusion into text matei^i^s. if such a single 
treatment can have significzmt effects on recall, it might be 
used more in textbooks instead of just in early readers and children's 
storiesii^ Furthermore, the use of adjxinct illtisti^ations might prove 
to be especially useful for children who are c^sid^ed disad-' 



vaintaged or in remedial programs — chi l^jart: whbs e reading problems 
mi^t be bcised on the inaibility to bbt'^in" meaning f torn printed .. . 
materials. Such children would be able to con^reh^nd meeming through 
adjuncto illustrations £uid therefore begin to acquire new knowledge. 
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Of course, thfese ,childr*n would probably obtain the most infor-^" \ 

^ •. . / . i . ■ / /'■ V' j 

m^ion fjom the combined oral pl/us pictorial^i^resehtation which ^ 

has been the subject'of a number pf studies referredj to abov^. 

\B\it the use of p?^nted text augmentea^i^ illustration^ might 

provide the greatest j^ncilitation in ai^ing^^^h children to begin 

to con^rehend printed tfext by allowing thfe cl>il^<j to ^o^zw::©^ the 

information presented in the illustrations with the, information 

' ■ ; . - ' ^ ' . . ' 

contained in the text. However, such a procedure would have to 
^be employed with greaf^ caution,, since the possibilit\ would exist 
that the child would bypass the t^it and rely solely cin the infor- t 



mation contained in , the illustration. * ' 

The fact that subjepti- generated elaboration works vej^ well 



on 



simple passageSdt^ y/ile ohly illus^&tions. bei^fited recall ^ere. 



may suggest thaf different strategies should be utilized for materisd* 
of different difficulty. For instance, sxjbject-generated strategies 
could be taught yco students so that they could use them with stories 
and other eas^materials, while illustrations could be provided when 
the ^^xt is more difficult. . ^ 

i ■ ' 
' r 

Suggestions for Future Research , . «^ 

The resa^s of the present study have generated more questions 
than ha^i^^^'^^swer^i Although there was only marginal ^uccess^ 
obtained through ^l^iboration strategies in this^study^, the same 
or similar techniques have been highly successful in other\ investi- 

r ■ ■ • * ' 

gations« To deal v^ith this discrepamcy, it might be necessary to 

• ■ \ . . . 
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de^^jtdh^ tWe ways in whic^i the passages used across dxiferent 
studies vary- Control over passage contefnt, structure, aixd 
difficulty will probably enable researchers to/predict the sort 
of passage for which various types o'f elaboration will be successful^ 
But this line of research will provide answers to only some of the 
questions asked in the pA^ent stiidj^. 

The choice of elaboration procedures used in the present ^ 
investigation weis quite arbitrary even though they were designed 
tQ provide maximum comparability in the amalyses/* For instance, 
although great care went into the construc^on of the verbal 
statements to insure that nthey were "parallel" to their correis- ' 
ponding illustrations, additional procedures might have been more 
effective- The verbal statements provided by the experimentJ6r 
were generated and nbrmec^ by adults who, although they^ were told 

syntactic coj^structionfe which were too difficult for . fifth graders . 
It may have bee^ more appropriate to request other fifth graders 
to genererfce the verbal statements. 

\e subject* gene rated verbal strategy condition also could 
, ha^e been modified in such a way to be more suitable. Perhaps 
the request to generate a '^summary" was not a suitable verbal 
e^a^boration instruction. A procedure which may be more appropriate 
woUlci be to instruct the reader to question hi^elf qonceming what 
he lias read. Preparation to test this treatment is c\ir\ently 
being considered. ^ " * 



to create tKe^tatements for a fifth grade audience , may have used 
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A further modification of the present investigation would 
•^involve af^ wi thin-subjects desi^, but only with the imposed 
stjqjftiegies- In such k procedure, subjects would be presented with 
illustrations of soilje portions of the text suid verbal statements 
corresponding to other portions, while some text ^uld not be 
elaborated. This design woij^ permirt a ,wi thin-subjects con^arison 



pf the verbal d|td pictorijfl! itnposed strategies, .while at the same 



Such a design would not be feasible for the induced (^rategies 
because of the possibility of establishing con?)eting mind jsets. 



IlKtjLme, determinllpaliPfacilitativ^ effect for unelaborated text. 



After complying with ijnagery instructions, it may be unreasonable 

* * ^ \ ^ 

to switch over to verbalization instructions, ignoring JtlwevPrevioiis 

imagery set. ' ' 

To d^al with the other main foCus of this research — Do ver}»ati 

and pictorial stragegies provide comparable facilitation? — a^econd 

study should be conducted in the same way as the present study ^ 

but with different kinds of passages. For instcince, a p£issage- 

♦ 

could be selected and pilot-tested with excellent fifth-grade 
readers to deterTnine its comprehensibility. Once this was 
established, the passage could be used in the same (or similar) 
procedures used in the present investigation. 

An alternate method would b^ to select a passage similar to 
those used by Rohwer, Levin, etc. In particulaf, Pressley's 
(in press) highly concrete narrative passage appears to pr^ide 
a very desirable point of departure. The degree of facilitation 
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provided by imagery instructions and illustrations for peissages ' * 
of this kind is well documented^ so that at the outset it will 
be known that pictorial el^±>oration will work- Parallel verj>a3^ 
strategies could then be ^on5)ared |ty> determine their degreLis of 
facilitation. This first step in determination of ooinparability 
between the verbal emd pictorial modes could then tfet the way for 
further researcli- For ^example^ ^Are different types of p2issages ^ ^ 
facilitated more by one or the other mode of elab<^ation? Do 
children of different ability type respond more favorably to one 

. mode of elaboration (verbal or pictorial) than ^e other? There 
have already been some investigations into this area, the results 

* of whiqh strongly suggest that some children d^ esdiibit a preference 
for one mode over the other. 

In one of these studies (Mallory, 1972), children from ki^jder- 
gaurten and second grade were presented with a mixed paired-^associate 
list in which items were z^esented in one of three Ways: (a) side- 
by-side pictures accorapanied by am or£d.ly-presented sentence which 
described an interaction between the pictured i»ins (verbal, elabo- 
ration), (b) pictures In an interaction acconqpainied by their veii3€d 
labels (pictorial elaboration) , (c) side-by-side pict^ijres accoiqpanied 
by their verbal labels (control). Based on performance on this list, 
subjects 'who performed^best under pictorial elaboration were desig- 
nated visualiz&rs; subjects who performed best under yerbal elabo- 
ration were designated .as verbalizers .^"^^ese subjects were subsequently 
presented with homogeneous lists of pictures either pictorially or 
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verb'ally elaborated, goriaistent with expectations^ ved^alizer^ 
performed better on auditory-elcQx>ration items than did visualizers. 



and visualizers performed better on pictorial-elaboration items 
thajydid verbaliz^rs. , ^ * , * 

This invest:! gation was extended by ievin, Divine-Hawkins, Ker^, 



and Guttmanh (1974) to, a comparison between learner types in two 
different (though -i^elated) tasks: pairedt associate learning and 
\ reading conprehdnsioXil Based-.on a mixed list, half of vrtiich' was 
pic^^res and half words, fourth graders \<ere designated as being 
good or^^poor picture and/or word learners. Following this, the 
subjects w^re tested on a reading comprehension task in which 
half were instructed to read only, and half were instructed to 
image. Of those instructed to .r*ea<3 only, there was no significant 
difference between the gro\:qps, .while for the imagery instruction 
condition, the subjects who were good picture learners (euid either 
good or poor word learners) significamtly dutpe^^rmed poor pic^^ure 
learners. A worthwhile investigation in this area would be to 
extead the Levin et al. (1974) study to include all of the elabora- 
tion strategies used in the current invefstigation. Such an 
experiment would dete^rmine the facilitation of both verbal strate- 
gies for good word learners, as well as the facilitation of illus- 
trations for good picture learners. 

One further potential line of inquiry would be to determine 
if subject- generated elaboration works best for one type of reader. 
While experimenter-provided elaboration works best for another type 
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reader. Recall that Levin (1973) has already duonstrated one 

facet of this qxiestion: Poor readers with o^d vocabulary skills 

benefit from imagery instructions (induced) more tharv^ioor readers 

with poor vocabulary skills; Vhile the latter groupj appear^ to 

benefit more from a pictoricd. ^presentation (in^sea). of the £>assa9e 

^ J 

* than does the former. Further research Is needed to determine 

the facilitative effect of pictorial augmentation in contrast with . 

pictorial repreaenta^ion)|^ as well as tht differential facilita- 

' **. • • i 

tive effects of induced and in^>osed verbal elaboration for 

different ability groups. The line of inquiry could provide a 
direct test of the model depicted in Figure 1 in which it is assumed 
that low ability readers would benefit more from experimenter- 
provided tham from subject-generated elaboration. 

This line of reseeurch would also enable us to determi^ the"^ 
fai^litative effects of inqposed elaboration on peripheral^text 
(text which is not elcQxDrated) . ^ If it can be determined jbhat 
illtistrations or summaries of portions of the text facilitate recall 
of the* rest of the text, then future research can determine the ratio 
of elaborated to unelciborated text sufficient for facilitation to 

\ 

.) occur in the same way that research on questions placement on text 



» 



has been investigated by Frase, Rothkopf, 2uid their associates. 

Finally, if the^<^ lines o£ inquiry are successful (that is, 
if el2±>oration proves to be successful in practical reading 
situations) , progrerife^ could focus on ways in whic^such techniques 
could be implemented into the claissroom curriculum. What could be 
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more appropriate than- teaching children ways of improving tmeir 

' 1 " 

memory and comprehensipn? Such a step should be undertadcen with 
caution as Davidson (1970) has so^ persuasively argued. But the 
argument should not discourage us from trying such a venture 
it seems feeisible*. Such a progrcun might enconqpaiss both is^x^sed 
anS induced components'^ , t^sctbodk modifications in which illus- 
trations 2uid summaries could*" serve to elaiborate the text on the 
one hauid; amd assistsuice to children in developing their own 
eSl^orative strategies on the other. 
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Oiapter VI I 
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Recent rese£»:ch into reading -comprehen^bn has deinonstrate</ 
that subjects ' roenory for what they read can be enhanced using ^ . 
verbal and pictorial elaborat;Lon. iTie basis for these investi- 
gations comes from associ/itive-leaming research, in which the 
connection between pairs of pictures or words is facilitated 
by pTOvidxng suit£UDle elaborative leeurning strategies. Support 
for the facilitative effects o^ verbal and pictbWal elaboration 
is provided by Kerst and Levin (1973) in which ^line and ten year 
olds were instructed either to look at, or generate pictures or 
sentences depicting interactions between pairs of pictures. 
Performance was facilitated by the elahiorative strategies, with 
no Mfference between strategies except that there was greater 
variability aunong the subject-generated strategies suggesting ""-^ 
to the authors that there exists greater individual differences 

the ability to generate facilitative elaboration in conparison 
to simply using provided elaboration. 

; 

The extension of these learning strategies to the investi- 



gation of their effects on reading comprehension has been con- 
cerned mainly with pictorial elaborat^n which is subject-generated 
(imagery) an,d experimenter-provided (j^B|iSt rat ions) • Extending 
the results of Kerst and Levin (1973) From associative learning 
to reading comprehension. Levin (1973) demonstrated that children 
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who had good vocabulary skills, but p6or reading ccAiprehenftion, 
benefited from imagery instructions, while ..children with , poor 
^X?t>^abul2u:y and reading comprehehsion . skills tended to benefit 
from experimenter-provided illustrations. ^ . 

Verbal elaboration applied to reading comprehension has not 
developed out of associative-learning research but, rather, heis 
been a separate area of investigation primarily into the effects 
of questions plafced within the body of text, tothkopf and Bisbicos 
(1967 J , for example, ' have shown that periodic questions occxurring 
just after the segment o\ text tQsy,which they »efer result in 
learning not only of material Marred to. by the questions, but 




also of materials not referrei^^^^^ the, questions. 

The present study was an a^^j$t ^ extend the results of 
Kerst a^d Levin's (1973) subject-generated and experimenter- 
provided verbal and pictorial elaboratior^, as wiflLl as Levin •s \ 

\ 

(1973) investigation of the differential facilitation due to 
reader differences- Fifth graders read a social studies textbook 
passage under one of four experimental conditions (subject-generated 
or e5<perimenter-provided, verbal or pictorial, elaboration) or 
con^ol- After data collection, subjects were divided into above 
or below average ability readers (based on standardized reading 
conqprehension tests) - The prediction W2is that below average 
readers would benefit most from the elaboraitive strategies — 
especially imposed pictures, where reading demands are reduced— 
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and that above-average readers might or might not benefit from 
the experimental treatments. 

For the E- Picture ^ndition, a main point of each paragraph 
was illustrated by a line drawing! For the E-Verbal condition, 
sentences were constructed that corresponded to each of the 
illustrations. Each passage was presented with one paragraph 
on the left side of a^lUge along with either its corresponding 

llustration or verbal statement to the right. In the two 
conditions in which subjects were to provide their own elabora- 
tion (S- Picture and S- Verbal) , either the word PICTURE or SENTENCE 
appeared on the right side of the page. Fourteen short-answer 
"Wh" questions were generated for each passage: seven corresponding 
to elaborated' text (that is, corresponding to text that weis expli- 
citly illustrated), seven corresponding to the remainder of the 
text. 

The words SENTENCE or PICTURE were cues to the subject? 
respectively either to think' of in their own words what the 
paragraph was about, or to get a* picture in their mind cJbrres- 
ponding to what the paragraph was about. Subjects in*the two 
experimenter-provided elaboration conditions , were- told to look 
carefully at either the verbal statement or the illustration 
because they would be reminders. of what the pcuragraph was about. 
All^subjects were told that they would be tested after reading 
the paragraph and that the "elaborat ion would help them remember ^ * 
the story. Subjects were tested" individually in a sepcirate room 
at the school. 

■ V 



123 



Based on scores obtained from standardized tests, group- 
administered by the schools (Iowa Test of Basic Skills, and the 
Metropolitan Achievement Test) , subjects were divided into two 
groups — above and below grade level (which was 5.5). 

• ^pr responses to both sets of questions — those-, pertaining 
to text which was elaborated, and those pertaining to text which 
was not elaborated — plcuined con^arisons were performed to deter- 
mine facilitation due to treatments and differential effects re- 
lated to ability level. No analysis was performed comparing ^ 
directly these two groups of questions because of the non-random 
manner in which they were constructed. ^ 

Analysis of Elaborated Text Questions ^ . 

^For the^ main effect comparisons between treatments ^r/^^ control, 
there was only one con^arison which was 'significant — E-*^ictures 
compared to the control. This finding has been consistently 
SAipported by research; not only where passage/ have been specially 
constructed for the task (e.g. , Rohwer «fr Matz, 1975; Lesgold, r 
McCromick, & Golink^ff, 1975), but also when passages were taken 
from textbooks (Gibbons 6 Boutwell, 1972; Rasco, Tennyson, & 
Boutwell, 1975), arid children's stories (Peeck, 1974). 

In addition to the interest in the effects due to treatments, 
it was cUso expected that there would be an interaction between 
treatment and ability: The low ability group would benefit more 
from provided illustrations than Would the high ability group. 
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This was not found to be the case. In fact, both groups benefited 

^ 

from illustrations by about the same amoxint compared to the Control. 
Fui^thermore, two xasdn effect contrasts shoWed that E- Provided 
elaboration was significantly more facilitative than S-'Generated 
elaboration: 'E-Picture versus S- Picture; E- Verbal versus S;-Verbal. 
If we consider the difficulty of the passage used in this study, 
this finding is in agreement with the predicted relationship 
between abi3,ity and task difficulty? namely, that as diff:^||Slty 
increases relative to ability, elaboration must be more in^sed 
in order to be facilitative. 

alysis of Unelaborated Text Questions 

Of the planned comparisons for questions corresponding, to 
unelaborated text, none were significant. There was no facili-* 
tation for text , to which these questions referred. Failure to 
obtain facilitation for unelaborated text may be due to the fact 
that such facilitation (through association with elaborated text) 
does not occur with^^^e elaboration strategies vised in the present 
investigation (in coMirast to facilitation found in adjiinct questions 
research) , or the difficulty of the pei^sage prevented this finding 
from being observed. A third alternative explanation may be the 
way in which the questions were selected: Questions for. the 
unelaborated text were based on portions, of text that may be 
considered peripheral to the main ideas of the paissage. 

Future research in this area should examine the same (and 
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similar) elaborative strategies with dif'ferent t 




issages 



that may be more conducive to the experimental procedure. Such 



opportunity to evaluate and conpcire the various stirategies. 
Furthermore, an attempt could be made to select groups of children 
whose ability level is considerably more disparate, thereby 
enhancing the expected differential facilitation for the two groups. 
Finally, other modes of individual differences could be investigated 
under this task, such as the differential ability to benefit more 
from verbal or pictorial elaboration. — 



passages may be lesi^ difficult, be of the storybook variety, or 



be specially constructied for the task so as to maximize the 
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APPENDIX A . ^ 
TEST. MATERIALS 

THE INDUSTRIAL REVOLUTION 



a. Text 



V 



b. Adjunct Materials 

WINNI£-THE-POOH 

a. Text 

it. . 

b. Adjunct Materials 
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» The Industrial Revolution in 1733 brought 
greic changes in the ways goods were produced. 
Ihese changes caie lost quickly and most strikingly 
in the cloth industry, First, cloth making moved 
froo the hoae to the factory, Second, cotton cloth 
took the place of wool as the most important textile 
product of Britain. 




1 



After 1733, clothing making 
changed from being made by 
hand to being m^de.in the 
factory, 
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In the seventeenth century, most Europeans 
vore clothing made of wool.' Cotton was expensive 
and hard to get. This was because most or the 
cotton cloth used in Britain was imported from. 

. India. Still» those who could afford it liked 
clothing made of Indian cotton. ^ As the demand 
for cotton increased, a cotton cloth industry 
began to grow in Britain. After 1700 » more raw 

1|Cotton became available. The American cdlonies 
In the South began to grow large amounts of 
cotton» using slaves as labor. This, in turn, 
spurred the growth of the British cotton industry. 




People preferred cotton clatjiprirvg 
over wool clothing.. 
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kt first, cotton workers used ttte traditional 
lethods and n^clilnes of the wool mAkers. Voo^ cloth 
had been nj^e all over Britain for centurlep. The 
tjbre^d' was spun and' woven into cloth in many hones 
by the entire family. On market day, the farmer 
took the finished cloth to the nearest town to seir- 
it. Uool cloth was an important part of otost farmers' 

ft 

Income. 




The farmer took the wool cloth to 
the city. 



1 
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Not* all cloth making was done by individual 
families. Spinning was a very slow process. ' It 
took about six spinners to produce enough yam 
to keep one weaver busy. In the villages, a . 
weaver often bought a large amount of raw wool 
from nilghboring farmers. Then hfe went from house 
to house in the village distributing the wool to 
spinneVs. In return, he paid the spiriftifr/a ' 
small wage. 




It takes six spinners to produce 
enough yarn for a weaver to 
make cloth. 
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Traditional methods were used for; making 
cotton cloth, too. Then a series of inventions 
made it possible for more cotton to be produced 
faster than ever before. The first of "these * 
was a simple but important improvement in the 
loom. Before we read- about this improvement, 
let us review the traditional weaving method. 





^k>th was produced faster by 
factory loom than by hand loom. 
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Length-wise threads, called the warp, were 
placed on^h&ilooiD. Even-numbered warp threads 

were raised by pressing a foot pedal. Another 

f 

foot pedal raised the odd-numbered threads'. The 
' shuttle was a needle-shaped piece of wood', with 
a spool of yarn inside it. It" was passed ov« 
an|v^||r the warp threads, leaving cross-wise 
threads,' called the woof. 




4: 



i|n a loom, crosswise threads from 
' a shuttle were passed over and 
under the lengthwisl^ thi'eads. 



4- 
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I» "33. John Kay, , ^^^^^^ 
clotoker. Invented a new kind of shuttle, called 
• IIM sh«ttle, the „ea,er „» longer had to 
P"« the shuttle back and forth by hand, A,eaver 

a flying shuttle could weave a very ride piece 
of cloth rapidly. Gradually, flyi.g.ah.ttie loo« 

f««kthepUceoftheoldhandloo^l,„ttages 
«^ vrkshops throughout England. However, .ea,e« 
«« "ke ^y's Invention at the ti.e. Ihey 

rioted and broke to his house, destroying every- 
in it. Kay ,a, feed to flee to France, 





f 
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Once upon a tine, a very long tine ago now, 
about last Friday, Winnie-the-Pooh lived in a 
forest all by hlgaelf under the naoe of Sanders. 
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Winnie-the-Pooii sitting 
in front of his louse in 
the forest. 



to 



One diy when he was out wilklng, he cue to 
in open place in the middle of the forest, and In 
the middle of this place was a large oak-tree, 
ind, from the top of the tree, there came a loud 
butting-noise* 




Vhen walking in the woods, 
Pooh heard a buzzlng-noise 
in the trees. 
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Wlnnle-thc-Pooh sat down at the foot of the 
tree, put his head between his paws and began to 
think. First of all he said to himself: 'That 
buzzing-noise means something. You don't get a 
buzzing-noise like that, just buzzing and buzz- - 
ing, without its meaning something. If there 'a 
a buzzing-noise, somebody's making a buzzing- 
noise, and the only reason for making a buzzicig- 
noise that I know of is because you're a bee/ 




Pooh saw that the buzzing sound 
was being made by bees. 
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Then he thought mother long tiie, and Midi 
''And the only reason for being a bee that I knov 
of la making honey." And then he got up, and 
laid: "And ^he'only reason for making honey ii 
as I can eat It." So he began to climb tbi 
trei« 




Pooh thought about honey. 
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He cllibed ind he cllnbed and he cUibed, aod 

u he cllnbed he sang a little song to himself. 

It vent like thlsi > 

Isn't It funny 
How I beir Ukeil honey? 
Buzz! Buzz! Buzz! Buzz! 
I wonder why he does? 

Then he cllnbed a little further ... and a 
little further ... and then just a little fur- 
ther. By (hat tlie he had thought of another 
long. A ^ ' 

, it 

It's a very funiy thought that, If. Bears' were Beei, 
They'd build their nests at; the bottoi of trees. 
And that being so (If the Bees yere, Bears), 

• If". . , . 

^e shouldn't have to cllnb up all these tUjlxiJ 
Um getting rather tired by^^^hls 'tiline,'li6 ; 
that is why he sang a Coaplalnlng SongJt ^ ' ' . 
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li vu neirly thin nov,- tad if hi Jait itoed 

OQ that branch . . . Crack! 

"Oh, help!" said Fooh, as hi dropped tea 
feet on the branch below hio. 

"If only I hadn't — " he said, as he 
bounced twenty feet on to the next branch. 

"You see, what I neant to do," he explained, 
18 he turned head-over-heels, an^ crashed on to 
mother branch thirty feet below, "what I mist 
to do — " 

"Of course, it was rather — " he adnittid, 
16 h^ slithered very quickly through tbi nixt 
six branches. 




Pooh fell out of the tree. 
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"It all poneSp I suppose)" he decided, is hi 
said good-bye to the last branchi spun round thrti . 
tines, aad flew gracefully into a thorn bush/' It 

I, 

all cones of liking honey so iich. Oh, help!" 
He crawled out of the thorn bush, brushed the 
(^prickles froo his nose, and began td think again. 
And the first person he thought of was Christopher 



Biobin. 

0 
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Pooh landed in a thorn bush. 
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TEST QUESTIONS FOR: 
THE INDUSTRIAL REVOLUTION 
WINNIE-THE-POOH 



A ' 
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THE INDUSTRIAL REVOLUTION 



What was produced differently 
after the Industrial Revolution 
in 1733? 



Where did cloth making move 

to from the home? * 

What type of clothing did people 
prefer most? 

Where did large amounts of 
cotton come from? 

Where did farmers take their wool 
cloth to sell? 



Who spxin and wove wool into 
clothf in the British homes? 



Who bought raw wool from 
the fanners? 



How many spinhers were 
necessary to keep one 
weaver busy? 

What did the change from hand 
looms to factory looms do to 
the production of cloth? 



What was the first thing that 
was improved to increase the 
speed of cloth production? 

What passes over and under th 
threads of the loom to produce v 
the crosswise weave of the cloth? 

How are the threads of the 
loom raised and lowered? 




After the Industrial Revolution 
in 1733, what was different about 
the cloth that was produced? 



What didn't have to be doi>e by 
hand with the flying shuttle? 
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WINNlE-THE-POOH 



1. What was Winnie- the-Pooh • s 
last name? 

2. Where was Pooh*s house? 

3. What sound did Pooh hear 
in the tree tops? 

4. What was in the middle of 
the open place in the forest? 

5. What did Pooh do when he sat 
<^ down and put his heati between 

his paws? 

6. What was making the buzzing 
noise? 

7. , What did the bees remind 
Pooh £ikl 

8. Jlccording to Pooh, what was 
the only reason for making 
honey? 

9. If bears were bees, where 
would they build their nests? 

10. What did Pooh do to get to 
the honey? 

11. What happened when Pooh was 
nearly to the top of the tree? 

12. While he was falling, ^at did 
Pooh think about the idea of 
climbing the tree? 

13. Where did Pooh finally land? 

14. Who did Pooh think of when he 
got out of the thorn bush? 
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ELABO^TION INSTRUCTIONS 
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I weuit you to read some stories. The first one is cQ>out Winnie- 
the-Pooh. Read tne story carefully because when you finish, I'm going 
to ask you some questions about it. 

For example, if you read a story about a man painting a dog house 

# ■> 

and I asked you wh§t the man was doing, you would ^say-^"painting the dog 
house, " X' 

Take as long as you need on each page, but when you turn a page, 
you cannot go back. 



Here's the second stozry» It's about the Industrial Revolution 
and Cloth Production, Read it carefully because I'm going to ask you 
questions about it. 
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INSTRUCTIONS TO IMAGE 

I want you to read some stories. To help you remember what the 
stories are about, on each page there will be the word "PICTORE" whick 
will be a reminder to you to get a picture in your mind of the things 
that are happening in the story. I want you to try hard to do this 
because later I '11, ask you to answer some questions and draw scxne of 
the pictures that you thought about.: 

For example, if you read a story about a man painting a dog house, 
you should get a picture of it in your mind. Tell me what your picture 
is like. Good. Here's cm example of what your picture might have 
looked like. If I asked you a question atbout what the man was doing, 

# . 

you mxght recall the picture you thought about and said "painting the 



dog house. " 

Take as long as you need o^each page but when you turn a page, 
you cannot go back. W 

Here's the first story; if s about Winnie-the-Pooh. Remember 
to read the story carefully and get a picture in your mind for each 
page. When you see the word "PICTURE" I want you to look up for a 

4 

few seconds so that I know you're getting a picture in your head. 



second 3tQry; it* s. about the Industrial Revolution and 
Cloth Prd«a^tion.. Read it carefully, and get a picture in yoiir mind for 
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INSTRUCTIONS TO SUMMARIZE 

I waixtr^vyou to .read soxne stories. To help you remember what the 
stories are about, on each page there will be the word "SENTENCE" which 
will be a reminder to you to think of what the story is about in your 
own words. I want you to try hard to do this because latSr I'll ask 
you to answer some questions emd tell me some of the sentences that 
you thought cQxDut. 

For example, if you read a story about a man paintin^ijji^ 
house, you should think 6t what the story is about in your own wor^s. 
Tell me what you thought about.' Good. Here's an example of what your 
sentence might have looked like. If I asked you a question 2Jx)ut 
what the man was doing, you might reckll the sentence you thought about 
and said "painting the dog house." 

Take as long as you need on each page but when you turn a page, 
you cannot go back. 

Here's the first story; it's about Winnie-the-Pooh. R«iember to 
read the story carefully and think of what it's about in your own words 
for each page, when you see the word "SENTENCE" I want you to look 
up for a few seconds so that I know you're thinking about what the 
story is about. 

Here's the second story; it's about the Industrial Revolution and 
Cloth Production. Read it carefully and think of what its about in 

V ^ 

your own words for each page. 
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EXPERIMENTER-PROVIDED ILLUSTRATION 

I want you to read some stories , To help you remember yfhat the 
stories are about, on each page there will be a picture that reminds 
you of some of the^J^ngs that are in the story. I want you to look 



at these pictures Carefully. Later I'll ask you to answer some questions 
about the story. 

For example, if you read a story about a man painting a dog house, 
you would see this picture. If I asked you a question about what the 
man was doing, you might have recalled the picture and said "painting _ 
the dog house." 

*Take ae long as you need on each page but when you turn a page, 
you cannot go back. 

Here's the first story; it's about Winnie-the-Pooh. Remember to 
read the story carefully and look at the picture on each page . 

Here's the second story; it's about the Industrial Revolution ud 
Cloth Production. Read it carefully and look at the picture on each 
page . 
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EXPERIMENTER-PROVlDEa SUMMARY 7 




I want you to read sqpne stories . To help yifix jemembk^X 
stories are about, on each 4age there will be a sehtence^that krtnindff 
you of some of the things that are in the story. I want you to look . 
at these sentences carefully. Later I'll ask you to answer' some ques- 
tions about the story. 

For example, if you read a story about a man painting a dog house, 
you would see this^entence, * If I asked ycu a question about what the 
man was doing, you might have recalled the sentence and said "painting 
the dog houjse," 

Take ag long as you need on each page but when you turn a page, 
you cannot go back. 

Here's the first story; it's about Winnie-the-Pooh, Remember to 
read the story carefully and look at the sentence on each page. 

Here's the^«econd story; it's about the Industrial Revolution and 
Cloth Production, Read it carefully and look at the sentcuice on each 
page. 
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